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Studies in th^ Typhaces. 
By Thomas Morong. • 

I.— Typha. 

» 

Historically Typha and Sparganiutn have come down in un- 
broken descent from Tournefort. First collectively named 
Typhae by Jussieu, next Typhinse by Agardh, and finally Ty- 
phaceae by De CandoUe, they are divided by Bentham and 
Hooker into the two tribes, Typheae and Sparganiaceae, each rep- 
resented by a single genus. 

Typha is more nearly related to the Aroidese than its congener 
Sparganiutn^ because it possesses organs which represent both 
spadix and spathe. If the inflorescence is gathered when young, 
it will be found that the spikes are wrapped in a membranaceous 
sheath attached to their base and rising above the summit in a 
leaf-like blade. This is commonly called a bract, but in reality 
it is a spathe or answers the purpose of one to the young spikes. 
It encloses several thinner sheaths, one for each spike, and gen- 
erally two or three others which spring at intervals from differ- 
ent points in the spikes, as though these were made up of succes- 
sive joints. To be seen at all, the bracts must be taken in the 
early anthesis, as they are caducous, and wither and fall off even 
before the anthers are ready to shed their pollen. This habit of 
Typha in separating its spikes into several partitions by the in- 
tervention of bracts, shows a curious relationship between it and 
Sparganium. In the latter the process has gone farther, and 
there is a distinct separation of the spikes into small heads, some 

* Special thanks are due to the botanists to whose courtesy I am indebted for 
much of the material used in the preparation of these papers. Dr. Gray and Dr. 
Watson, of Cambridge, have rendered invaluable aid in friendly counsel and encour- 
agement, and in permitting the free use of the ifarvard Herb, and botanical library. 
I am also much indebted for the loan of specimens to Dr. N. L. Britton, Mr. W. M. 
Canl»y, Prof. E. L. Greene and Pr«»f. John Macoun. 



distance apart, the pistillate below and the staminate above — 
each, except the very uppermost, subtended by a floral leaf or 
bract. As in Typha the division is most numerous in the stami- 
nate spike, so it is in Sparganium, where we find only from one to 
six pistillate heads, and from two to thirty or more staminate. 

The inflorescence of Typha is much more complicated than 
that of any of the Aroideae, or, at least, of any of the North 
American members of that order ; and the inflorescence of Spar- 
ganium is simplicity itself in comparison. 

It might be suspected, perhaps, that an arrangement of this 
type would be attended by various irregularities and monstrosi- 
ties, and such is really the case. For one thing, the inflores- 
cence varies indefinitely, even in the same species, in dimensions. 
Mature spikes not over an inch or two in length are found, and 
from this dwarfed condition they extend to a length of 12 or 14 
inches, and the entire inflorescence varies from 5 inches to 3 feet 
long. A similar variation occurs in the diameter of the spikes ; 
some of them are not as thick as an ordinary goose-quill, while 
others measure nearly an inch and a half through. 

A naked space between the pistillate and staminate spikes 
was formerly regarded as a sufficient distinction between certain 
species, as, for instance, between T, latifolia and T. angustifolia^ 
but here, too, a great variation exists, so that this mark cannot 
be relied upon at all as a ground of specific distinction. It is 
true that T, angustifolia does ordinarily exhibit such an interval, 
and perhaps thousands of plants in the same locality will be thus 
characterized, but in another locality the spikes will frequently be 
continuous. The same variation occurs in 7! latifolia. 

The inflorescence, also, is often interrupted in various ways. 
Two pistillate or two staminate spikes not rarely occur on the 
same plant, and even two of each kind on the same stem. When 
this takes place in T, latifoliay it is generally in the staminate 
spike, and the abnormal addition looks like a small Turk's-cap 
set on the end. In several instances I have seen a double 
spiked stem in which one of the spikes occupied only one-half 
the diameter of the rachis. Besides this irregularity, both kinds 
of flowers will not unfrequently be mingled in patches along the 
same spike, occurring generally in the pistillate spike. 



Akin to such external eccentricities is a difference in the char- 
acter of the pollen. Some of the species, like T, angustifolia 
iod its near allies, have the pollen in single grains, varying in 
aic from iVftft inch to rb inch, while in T, latifolia and T, Lax- 
manni the pollen is united in fours. The outlines of the four 
cells may be readily discerned under the microscope ; and in 
some cases the grains are partially and occasionally wholly disin- 
tegrated, showing that the union is merely mechanical. 

The floral organs are curious structures. They consist of 
namerous hair-like bodies, fertile and sterile, and densely crowded 
together in a compact mass upon the rachis. The stamens are 
single or most commonly 2-7 anthers united upon a connate 
opallary filament (see fig. i). By grasping the anthers when 
fresh, they may be pulled apart and the filament torn into sep- 
arate threads, showing, as in the case of the pollen, that the union 
is mere adherence. 

Surrounding the stamens in all the species which I have ex- 
amtiied are what in our ignorance of their use are commonly 
called bracts, or sometimes simply hairs, (See figures i, 8, 9). 
WTjcn much magnified, these bodies appear to be naked, loosely 
cellular threads or ribbons, expanding upwards cuneately, or with 
* iraall clavate or spatulate tip which terminates in one or more 
pnjjccting hairs. (See figures 10 and 11). I confess that these 
s<>-callcd male bracts seem to me more like imperfect pistillate 
Sowers, bearing spatulate-lanceolate stigmas, than like bracts. 
Similar bodies occur in the pistillate inflorescence of some of the 
species. They bear no appearance of being transformed leaves. 
Thcj' do not seem to serve a protective purpose. It would ac- 
cord with our modern evolutionary ideas to regard them as dis- 
ced and degraded organs, their former utility having passed to 
the fertile flowers of the pistillate inflorescence, owing to the su^ 
perior advantages of the latter for cross-fertilization. 

The fertile flowers consist of a single capillary pistil, the ovary 
fflore or less stipitate, the style short and terminated by a rhom- 
boid, spatulate or linear stigma, as shown in fig. 4. The calyx is 
composed of numerous (20-40) white, delicate setae girding the 
haseof the 5tii>c, and of different lengths in the different species. 
Very moch magnified, these seta* present the appearance shown 



in fig. 7, tape-like bodies, having several rows of elongated cells, 
which are apparently knotted at their junction. 

Mingled with the fertile flowers are many rudimentary flow- 
ers, if we may regard them as such, which in some instances re- 
semble the fertile in shape and size, but generally much shorter 
and club-shaped at the summit, which also are surrounded at the 
base by perigonial setae, but show no trace of an ovary. (See 
figures 2, 4 and 13). In many of the species mixed with the fer- 
tile and sterile flowers are very slender bracts like those described 
above as occurring in the staminate spike. (See figures 5, 14). 
The stigmas and ends of the bracts are of a rusty tinge, and their 
projecting tips impart the well-known hues of dark and light 
brown to the spikes. 

So closely packed are the flowers, that I have counted, within 
the distance of an eighth of an inch, in a pistillate spike of 
T. angustifolia, over 1,500 ripe fruit, besides the accompanying 
sterile flowers and bracts. Therefore a fruiting spike 5 inches 
in length, an average size, must yield, at the lowest calculation, 
a crop of 60,000 seeds ; and as spikes 7 and 8 inches long are 
not unfrequent, the yield in some cases will be half as many 
more. When taking to the air the perigonial setae expand, as 
shown in fig. 3, and the seed sails away on a balloon like thistle 
down. Think, then, of one plant committing to the winds nearly 
100,000 seeds; and try to estimate the enormous number that 
must be produced in the acres covered by a single Typha jungle 
like that on the Hackensack meadow, near the city of New 
York! 

The plants of the Typha family serve several uses which are 
worthy of notice. Sir Joseph Hooker states that the inhabitants 
of Scind and New Zealand make bread from the pollen. As this 
is very abundant, falling like meal out of a bag at the time of 
fertilization, we can easily imagine it capable of such a use. The 
roots might perhaps be employed in a similar manner, if dried 
and ground into flour, as they are farinaceous and often quite 
long. 

Prof. W. R. Dudley states that in central New York the long 
leaves are used quite extensively in the manufacture of chair- 
bottoms ; they arejj^lso woven into baskets, for which tliey are 



well fitted. In decorative art all are familiar with the panel pic- 
tures and the mantel ornamentation in which our common cat- 
tail plays so conspicuous a part. 

The most natural classification of the species of Typha that I 
have seen is the arrangement of Dr; P. Rohrbach, of Berlin, pub- 
lished about the year 1 870. ♦ As this paper has never been 
translated into English, so far as I am aware, except in the ab- 
stract of it given by Dr. Engelman,t it may be new to most read- 
ers of the Bulletin. I therefore reproduce Rohrbach's sum- 
mary, so that our North American species may be assigned to 
their proper places : 

A.~FRUIT WITH A LONGITUDINAL FURROW, BURSTING IN WATER ; 
SEED WITH A SEPARABLE OUTER COAT. 

I. — Stigmas Spatulate-Lanceolate. 

a. Fonalc Bowers without bracts. 

1. Stigmas longer than the perigonial hairs. 

T. latifolia^ L. T. Capensis^ Rohrbach. 

2. Stigmas as long as the perigonial hairs. 

T. ShuttlrmortkU^ Koch ct Sond. 

b. Female flowers with bracts. 

t. Stigmas longer than the perigonial hairs. 

T. Schimpni^ Rohrb. 
2. Stigmas as long u the perigonial hairs. 

T. MuelUri, Rohrb. 

IL^Stigmas Linear. 

a< Female flowers without bracts. 

7*. glauca^ Godr. 
b. Female flowers with bracts. 

1. Bracts and perigonial hairs of the same length. 

T. oHgustifolia^ L. T. Domingensisy Pers. T. Javamca^ Schnitz. 

2. Bracts longer than the perigonial hairs, nearly as long as the stigmas. 

T. angustaia^ Bory et Chaub. 

P.-FRUIT WITHOUT A LONGITUDINAL FURROW, NOT BURSTING IN 
WATER ; SEED WITH OUTER COAT NOT SEPARABLE. 

L Stigmas spatulate-lanceolate — female flowers without bracts. 
T. stenophylla^ F. et M. 

IL Stigmas linear— female flowlrs without bracts. 

7*. Laxma$tm, Lepech. 
T, Hausskntchtii^ Rohrb. 

• Verhandl. But, Verein, Hramlinb. xi., 67. 
t Am. Jov. Sc. and Arts for Nov., 187 1. 



Of the species here enumerated only three are found within 
the limits of North America, the most widespread being: 




T. lalifolia,—!. Stamirnte flower, with bract atlached, X 3. I. Fertile and 
slcrile flower, X 3. 3. Ripe fniit of do. afLer leaviog the spike, X 3. 

I. T. lalifolia, (L. sp. 1377). (Figs, i 3). 

This is too well known to need description. It may ordinar- 
ily be distinguished by its blackish color when ripe, and by the 
contiguity of the spikes, though neither these nor the breadth of 
the leaves should be relied upon. The absence of bracts from its 
pistillate spikes, its spatulate stigmas and four-grained pollen, are 
the most satisfactory tests. At maturity the flower stems separ- 
ate from the lower part of the stalk, leaving the rachis covered 
with coarse, reddish bristles about i line in length. Otherwise 
the surface of the rachis is smooth. 

The species is found throughout North America. 

" Var. elongata." W, R. Dudley, Cayuga Flora, p. 102. Of 
this form I have not been able to obtain a specimen for examina- 
tion. Prof. Dudley states that its fruiting spike is sometimes as 
much as 12 inches in length; but if only the length of the spike is 
considered, that would hardly warrant even a varietal distinction. 




TypAa anguitifelia.—^. Fertile and »terile flower, X 10. 5. Pislillite bracts, 
X 10. 6, Style, highly magnified. 7. Pmgonial seta, highlj magnifiwl. 8, 9. 
Staminite brncts, X 10. 
2. T. angitstifolia, (L. sp. 1377, Excl. var, ft). (Figs. 4-9). 

This species is much more limited in its range than the pre- 



ceding. It is not reported north of the U. S. and Canada line, 
and in the South only in Louisiana, and westward to California. 
Personal observation and an examination of many local cata- 
logues lead me to think that it is mainly a seaside species, and 
rather rare in the interior of the country. It covers extensive 
swamps along our northern Atlantic seaboard. 

This species may be easily distinguished from T, latifolia by 
its light brown color, its simple pollen, its linear stigmas and 
female bracts. Rohrbach describes the bracts as shorter than 
the stigmas, but in our N. A. forms the two are frequently of the 
same length. (See fig. 5). The denuded rachis is rough, with 
stiff points, which are the bases of the fallen flowers. 
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T. lyomingensis. — lO. Staminatc bracts, X 8. 1 1. Do. of a specimen from 
B»eno» Ajrrw, X 8. 12, 13, 14. Fertile and sterile flower and pistillate bract, 
h X to. 



3- r. Domingensis^ Pers. (Syn., ii, 532.) {T. angustifolia, L., 
sub.-sp. Domingensis, Rohrb.) (Figs. 10-14). 
Though closely allied to T, angustifolia, yet this plant pos- 
«sscs some distinctive specific features. Pollen simple, often as 
small as tAi inch in diam. ; male bracts often as long as the 
Anthers, thick cuneate or broad spatulate at the summit, much 
^cr than in 7*. angtistifolia (figures 10, 11); female bracts 
delicate, with a small, rounded or spatulate head, as long as the 
stigmas (fig. 14) ; perigonial setai shorter than the stigmas, 
thickened upward near the summit (figs. 12, 13). This is a very 
vigorous grower, and sometimes even gigantic in size. Prof. E. 
L Greene describes specimens* (T. bracteata, Greene, Bull. Cal. 

•The pUot MJ named by Mr. (ireene, although the monarch of its trilw, is clearly 
tobcpbcea here, as it exhibits all the diagnt>siic marks, especially the stnip-<ihai)ed 
■aW faract4 and the club shaped setae, ascribed by Rohrbach to T. Domin^msis. 
TW clunctcn relied upon by Mr. G. in naming, are its spaihaceous bracts, a feature 
cv«Bioa to all the species, and its great size, which in itself certiinly cannot be a 
■Adcnl grotuul for specific diHiinction. There is a spcximen from Guarnjuato, Mex- 
■'sit Herb. («ray, which has an inflorescence measuring over all some 32 inchet*, 
^'vly as Umg as that of the plant from Santa Cruz. 



Ac. Sc, ii. 413) which he collected on the Island of Santa Crux, 
coast of California, as being from 15 to 18 feet in height, and 
bearing an inflorescence which in the largest specimens measures 
3 feet in the aggregate length of the spikes. In other respects, 
like T. angustifolia. 

This form has been reported as occurring in Texas, and it is 
found in Mexico, throughout the West India Islands, and near 
Buenos Ayres, S. America. 

New or Little Known Grasses, I. 

Plate LXXVl. 

The following species of grasses have been known for some 
years in herbaria, but have remained until this time without pub- 
lished descriptions. 

1. MUHLENBERGIA. Arizonica, Scrib. (A, figs. 1-6). Culms 
densely tufted, 15-35 cm. high, including panicle, which is from 
8-18 cm. long, with a habit as represented in figure i. Leaves 3-5 
mm. long by i-i^ mm. broad, flat, many nerved and minutely 
scabrous on the margins, especially near the very acute tips. 
Ligule short. Panicle ovate in outline, branches very slender and 
few-flowered, pedicels minutely scabrous. Spikelets about 3 mm. 
long, empty glumes nerveless, obtuse, nearly equal, slightly over 
I mm. in length ; flowering glume finely pubescent on the mar- 
gins and dorsal nerve near the base, minutely two-toothed at 
apex and bearing a short (^ mm.) awn. 

Mesas, near the Mexican boundary, Pringle, 1884, and No. 
402 Pringle, '' PlantcB Mexicance,"' 1885. 

2. Sporobolus interruptus, Vasey (B, figs. 1-5). Culms 
densely caespitose from a strong fibrous root, usually about 40 
cm. high, including the lead colored panicle, which is from 10-18 
cm. long with a habit as represented in figure i. Culm leaves two, 
the lower about 8 cm. long, the upper somewhat shorter ; flat, 2 
mm. wide or less, very finely scabrous above and along the mar- 
gins, especially towards the narrow and somewhat pungent tips. 
Ligule a ciliate fringe with a few long hairs at the margins, 
Spikelets often glomerated along the ascending branches, 6-7 
mm. long ; empty glumes broadly lanceolate, acute, the first 
about 3 and the second about 5 mm. long; flowering glume a 
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little shorter than its palet, which is shghtly notched at the tip, 
with acute or rounded lobes and remarkably broad margins. 

Allied to 5. heteroUpis, Gray. Arizona, No. 66, Coues & Palmer, 
1866. San Francisco Forest, Arizona, No. 15, Rusby, 1883.' Has 
been named in some collections Sporobolus Arizonicus, Thurber. 

3. Deyeuxia SUKSDORFII, Scrib. (C, figs. 1-9). Culms 60- 
90 cm. high, growing in scattered bunches. Radical leaves 15- 
30 cm. long, 3-5 mm. broad, tapering into very long and slender 
points, many nerved, strongly scabrous upwardly on the under 
side, and strigose pubescent above ; leaves of the culms usually 
three, sheaths shorter than their internodes. Ligule 3-5 mm. 
long, minutely scabrous. There is more or less pubescence at 
the Juncture of the leaf with the sheath. Panicle pale straw color, 
8-10 cm. long, strict and more or less interrupted, as illustrated 
in C ; the longer branches sometimes 4 cm. long, all very densely 
flowered. Spikelets 3-4 cm. long ; empty glumes lanceolate acute, 
sub-equal, about one-third longer than the floret, the second usually 
three-nerved at base, where the nerves are often more or less green ; 
flowering glume and palea very delicate in texture, with the pro- 
portions and outlines as illustrated. Awn from near the" base, 
geniculate, twisted below, about as long as the empty glumes. 

Washington Terr., No. 26, Suksdorf, 1882. Oregon, Cusick, 
1884. Montana, No. 364, Scribner, 1883, etc. 

4. Bromus Pumpellianus. Scrib. (D, fig. 
1-7). Culms from a creeping root-stalk, stout, 
50-100 cm. high, according to location; usu- 
ally standing singly. Sheaths strongly striate, 
smooth or clothed with a scattering pubescence, 
closed to near the summit. Ligule short. 
Leaves 4-8 mm. broad, flat, except at the in- 
volute and pungent-pointed tips, smooth on the 
back, scabrous above, and sometimes pilose, 
auricled at the base. (Auricles not always so 
prominent as in specimen from which the 

figure was drawn.) Panicle 8-20 cm. long; "«»" ""?' 

*• ' " anus, showing upper 

branches erect or ascending, 2-5 at each joint, portion of shenih.iig- 
one to three flowered, the longer ones j-io cm. "le and leaf auricles. 
• i; provisional numbcr=885 smes number. —H, II. R. 
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(Panicle frequently more lax than represented in figure.) Spike- 
lets 2-4 cm. long, four to ten-flowered, purplish in color; empty 
glumes unequal, the first 5-7 mm. long and one-nerved, the 
second 7-9 mm. long and three-nerved, nerves purple; flowery 
glume 9-12 long with a short scabrous awn, seven-nerved (three 
nerves much more prominent than the others), ciliate pubescent 
on the margins and prominent nerves below. (Often less acute 
than illustrated, and sometimes slightly notched at the scarious 
tip.) Palea shorter than, or sometimes nearly equalling, its glume, 
narrow and ciliate on the nerves. 

Bromus ciliatus^ L. var. Coloradensis, Vasey, in Bot Wheeler. 

Montana, No. 418, Scribner, and in various collections from 
the Rocky Mountain region. No. 518, Tweedy, 1885, from the 
Yellowstone National Park, is a smaller flower form, with only 
3-5 florets in each spikelet, and with flowering glumes much 
more densely pubescent. F. Lamson Scribner. 

Washington, D. C, Dec. 10, 1887. 

EXPLANATION OF PLATE. 

A. Muhlenbergia Arizonica, i. Plant entire, much reduced. 
2. Dorsal view of spikelet. 3. Anterior view of spikelet 4. 
Floret. 5. Empty glumes. 6. Dorsal view of flowering glume, 
flattened. 

B. Sporobolus interruptuSy Vasey. i. Plant entire, much re- 
duced. 2. A branchlet with four spikelets. 3. A spikelet. 
4. A floret. 5. Apex of palea. 

C. Deyeuxia Suksdorfii. i. Spikelet. 2 and 3. Empty 
glumes. 4 and 5. Dorsal and anterior views of the floret. 6. 
Apex of flowering glume. 7. Apex of palea. 8. Rudiment 
9. Anther. (The details all drawn to the same scale excepting 

fig- 9.) 

D. Bromus Pumpellianus, i. Plant entire, much reduced. 

2. A spikelet 3. Anterior view of floret 4. Dorsal view of 
same. 5. Dorsal view of flowering glume, flattened. 6. A sta- 
men. 7. Ovary, styles and lodicules. 

Note. — All these figures drawn from nature and designed for 
Dr W. J. Beal's work on the " Grasses of North America." 
Used here by permission. 
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Nitella (not Tolypella) Macounii. 

Since describing Tolypella Macounii, the description of which 
"had been delayed in the hope of obtaining more specimens," I 
have received from Prof. Macoun small specimens of the same plant 
from Lake St Clair. An examination of these plants convinces 
me that the antheridia are terminal and not lateral ; they, there- 
fore, belong to Nitella, This species takes its place close to N, 
Stuartii, A. Br., from New Zealand, as follows : 

Hcterophyllae, repetito furcatai, monoicae, macrodactylae. 

Segmenta ultima sacpe bicellularia, cell. ult. non mucroniform. 
long. nucl. 2IO-2IS /^: N, Macounii, Allen. 

Segmenta ult. unicellularia, long. nucl. 270 /i: N. Stuartii, 
.\ Br. T. F. Allen. 

New Western Grasses. 
By Dr. Geo. Vasey. 

POA M.\CRANTHA. — Culms ascending from a thickish, creep- 
ing rhizoma, stout, smooth, 10 to 15 inches high, leafy, the lower 
leaves crowded, and with long, loose sheaths which are longer 
than the internodes, the blades rather rigid, involute and curving 
or recurved, 4 to 6 inches long, smooth ; panicle 2 to 4 inches 
kmg. erect, close, lax and sometimes interrupted below, the 
branches short (^ to I ^ inches), in twos or threes, erect, flower- 
mg oiostly to the base ; spikelets large, S to 6 lines long, 3 to 4 
lines wide, much compressed, about seven-flowered; empty 
glumes 4 lines long, equaling the adjacent flowers, the upper a 
little the longer, three-nerved, acute; flowering glumes 4 lines 
long, acutish, broad, five- nerved, the keel and lateral nerves 
coarsely ciliate below ; palet about as long as its glume, sparsely 
ciliate on the keels ; stamens 3 ; styles 2 ; lodicules 2, conspicu- 
oui, lobcd, j4 to ^ line long. 

Apparently dioecious, collected on sandy shores at the mouth 
ofthc Columbia River, Oregon, by Mr. Thos. Howell, also on the 
beach at Tilamook Bay in 1872 when it was distributed as P, 
Difmgiasii, which it resembles in habit, but has larger flowers, 
^ger and less compact heads. 

POA .VRGENFEA, Howell. — Culms loosely tufted, slender, 6 to 
s inches high, erect or somewhat decumbent at the base ; leaves 
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numerous and crowded below, sheaths loose and membranaceous, 
the blade conduplicate, narrow, 2 to 3 inches long, upper leaves, 
(i or 2) with long sheaths and short blade ; panicle about i inch 
long, oblong, loosely flowered, branches short, lower ones in twos, 
upper ones single, appressed, once subdivided or single ; spikelets 
3 to 4 lines long, three to five-flowered ; empty glumes about 2^ 
lines long, lance-oblong or oblanceolate, obtuse, denticulate at 
apex, broadly scarious margined, smooth, nerved near the base ; 
flowers somewhat distant on the smooth axis, the lower ones 
about 3 lines long, the upper shorter ; flowering glumes oblong- 
lanceolate, five-nerved, acutish, scarious margined, smootli or 
minutely scabrous ; palet nearly as long as its glume, scabrous 
on the keels. Panicle with a pale silvery hue. Collected by Mr. 
Thos. Howell on the Siskiyou Mts., Oregon. 

Alopecurus Howellii. — Annual, 3 to 6 inches high; 
culms simple, erect or decumbent at the base, with two or three 
nodes ; culm leaves about 3, sheaths about i inch long, striate, 
the lower shorter than the internodes, the upper one equaling or 
longer and enclosing the base of the panicle ; ligule membrana- 
ceous, about ^ line long; blades narrow and elongated or filiform, 
the lower two exceeding the culm, the upper one short, lower 
surface strongly nerved and finely scabrous ; spike an inch long 
or less, cylindrical-oblong, rather densely flowered; spikelets 
nearly i}4 Hnes long; empty glumes slightly united below, 
strongly ciliate on the keel and lateral nerves, obtuse, a little ex- 
ceeding the flowering glume, which is smooth, oblong, obtuse, 
the sides united to the middle or higher, awn from near the base, 
about three times as long as the glume, bent at the middle. 
Growing in wet soil. Collected in Oregon by Mr. Thos. Howell. 

Alopecurus Macounii. — Culms 4 to 6 inches high, mostly 

in clusters of two or three, erect or geniculate below ; sheaths 
2, narrow and not much inflated, the lower one ^ to I inch 
long, shorter than its internode, the upper one i to i ^ inches 
long and much shorter than the culm ; ligule membranaceous, 
about I line long, blades very short, the lower I inch, the upper 
}4 to I inch long, narrow and acuminate ; spike ^ to ^ inch 
long, oblong-cylindrical, rather dense ; spikelets I }4 lines long, 
empty glumes slightly united below, coarsely ciliate on the keels, 
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the side smooth, obtuse, a little exceeding the flowering glume 
which is smooth, ovate-oblong, obtuse, the sides united to the 
middle or above, the awn from near the base, 2 or 3 times as long 
as its glume, bent at the middle. 

Grows on dry rocks, at Oak Bay, Vancouver Island. 

Collected by Prof. John Macoun. 

This species has a close resemblance to the preceding, but 
seems sufliciently marked by the difference in the leaves and 
sheaths and in the details of the flowers. 

Alopecurus geniculatus, var. ROBUSTUS. — Culms genicu- 
late below, thick, simple or branching at the lower joints, i to i ^ 
fL long, smooth; culm leaves 4 or 5, nodes black, smooth, sheaths 
loose and inflated, 3 to 5 inches long, the lower longer than the 
internodes, blade 3 to 6 inches long, 3 lines wide, ligule 2 lines 
long, acute ; spike 2 to 3 inches long, 3 to 4 lines wide, cylindri- 
cal, dense, cxserted when mature; spikelets little more than i line 
long, nearly half as wide ; empty glumes little united below, the 
keels and lateral glumes ciliate-pubescent, obtuse and denticulate 
at the apex ; flowering glume nearly equal to the empty ones, 
ovate-oblong, obtuse, smooth, the sides united to the middle, awn 
from the middle, slender and little exceeding the glume. 

We have specimens from Alaska. Mr. J. Macoun collected it 
in Vancouver Island in 1875 and again during the present season. 

Alopecurus Californicus. — Under this name I indicate 
several forms from California and Oregon which have been re- 
ferred to A, pratensis. They differ from that species in having 
smaller spikelets (about i yi lines long instead of from 2 to 3), the 
empty glumes only slightly united at the base (one-fourth to 
one-fifth in A, pratensis), and obtuse or obtusish (not acute as in 
A. pratensis) at the apex. In the different forms there is con- 
siderable difference in the length and thickness of the spike, and 
in the height and thickness of the culm. Further study of 
these forms is needed. 

Re-discovery of NymphsBa elegans, Hook., at a new Station. 

In June, 1849, " in a pond near the head of the Leona " river. 
Dr. Charles Wright collected a number of specimens of a rare 
and beautiful water-lily. These were doubtfully referred by Dr. 
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Gray to Nymphcea Mexicana^ Zucc. One of the specimens, howev- 
er, was sent to Sir William Hooker, and the plant raised from seed 
accompanying it Hooker described and figured as a new species 
under the name of Nymphcea elegans. Before or since, except a 
single doubtful specimen, collected by Berlandier near Palo Alto, 
Mexico, the native plant has never been reported. Neither Lind- 
heimer, Fendler, nor any other Texan collector or botanist, has 
ever detected it,* and Nymphcea elegans has stood for nearly forty 
years in the North American flora on the strength of a single 
collection at a single vaguely described station on the broad 
prairies of Southwestern Texas. 

These preliminary remarks are necessary to explain the unusual 
interest attached to some specimens of Nymphcea received the 
past autumn, almost simultaneously, from two correspondentst at 
Waco, in east central Texas. Upon the first inspection I took 
these for a small form of -A^. odorata, approaching the variety 
minor. Closer examination showed two strong marks of dis- 
tinction. The seeds were globular instead of oblong, and the 
sepals were very distinctly marked with slender, broken, longi- 
tudinal brown lines. Reference to the check-list and the Columbia 
College herbarium led me directly to N, elegans, of which I 
could find no specimen in the herbarium, but, instead, a memo- 
randum slip stating that this species has petals ** tipped with blue." 
Examination as to this point showed a single petal, with a distinct 
bluish tip ; the others were so faded that the original color could 
not be ascertained. I then consulted the Plantae Wrightianse, and 
found my plants agreeing closely with Wright's in the few par- 
ticulars there noted, such as the size, slenderness, shape of leaf, 
and particularly the globular, smooth seeds. The prominent 
sepal markings, however, were unmentioned. After long searchi 
I discovered in Walpers' Annales, Vol. HI., a specific description, 
and was more than pleased to find the brown-lined sepals (**sep. 
fusco-lineatis *') especially mentioned. The petals were described 
as white with a purple-blue tinge (** pet. albis purpureo-coeruleo- 

•Dr. Sereno Watson is my authority for this statement. — E. E. S. 

tit is an act of justice to name the two ladies, both enthusiastic observers of the 
flora of their region, who were thus instrumental in the rc-discovcry of A', elegans. 
They are Miss Sarah A. Trimble and Miss M.Judith Wright, the latter now of I^rena, 
^exas.— E. E. S. 
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tinctis "). The identification appeared to me tolerably certain, 
but to make assurance doubly sure, I dispatched to Waco a 
particular inquiry as to the color of the fresh blossoms. The 
reply ran in this satisfactory manner : " The tips to the petals of 
the water-lily were decidedly purplish ; the half-open buds were 
deep lavender, lighter at the base. The lines on the sepals are 
purple instead of brown. The plant is plentiful in one place near 
Waco." Upon the whole, therefore, I feel fully justified in an- 
nouncing the re-discovery, after nearly forty years, of one of the 
rarest and most beautiful plants in the whole North American 
flora. E. E. STERNS. 

Botanizing in the Strait of Magellan. 
By W. E. Safford, U. S. N. 

The latitude of Cape Virgin, at the eastern entrance to the 
Strait of Magellan, is 32'' 20' south, or only two hundred miles 
farther away from the Equator than the boundary line between 
the northwestern portion of our country and British Columbia. 
The distance in a straight line between the eastern and western 
extremities of the strait is two hundred and forty miles ; but, 
owing to the crookedness of the channel, which is somewhat 
V-shaped, the length of the route which a vessel must travel in 
passing through it is a little greater than three hundred miles. 
The climate of the region, though remarkably mild, if compared 
with that of the same latitude on the east coast of North Amer- 
ica, differs but little from that of the corresponding region on the 
west coast, either in its equable temperature or its excessive 
dampness. Snow and hail often fall even in mid-summer, yet 
this is owing to the effect of the high snow-capped mountains of 
the region upon the moisture-laden winds from the west The 
average temperature of the winter months is higher than the 
freezing point of water, although, of course, the thermometer 
often falls much below this. 

Shortly after leaving the estuary of the Plata we encoun- 
tered large floating patches of the giant kelp, Macrocystis 
fyri/era, which plainly indicated a current from the south. This 
si)ccies, so abundant on the Pacific coast of the United States, is 
the most common alga in the Strait of Magellan and in the chan- 
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nels which border the western shore of Patagonia, It is widely 
spread in antarctic waters, and extends northward along the coasts 
of Chili and Peru at least as far as Ancon. It may be described 
as consisting of a lon^, round, leathery stem, bearing alternate, 
simple, flat fronds, the petioles of which (if I may so term them) 
dilate into hollow pear-shaped floats. 

We sighted Cape Virgin at one o'cloek on the afternoon of 
November 20th. We stood in for the entrance of the strait, and 
before sunset were snugly at anchor behind Point Dungeness. 

On the ledges of this point many cormorants, gulls, petrels 
and other sea-birds were perched ; at its base a heavy surf was 
breaking, and with a glass we could see a line of penguins drawn 
up as though in battle array, stationed to defend the entrance to 
the strait. 

The following morning we proceeded up to Gregory Bay, 
where we were detained for several days by a strong wind from 
the westward. At this place the scenery is neither picturesque 
nor in any way striking. From the water's edge a broad plain 
extends back for several miles to a line of flat- topped hills, which 
form the escarpment of the great Patagonian plateau. Not far 
from the shore a number of fresh-water ponds, or lakes, occur, 
which are frequented by numerous water- fowl. Not a tree was 
visible. With the glass we could make out a few bushes and 
some dark green patches of vegetation, which here and there in- 
terrupted a monotonous expanse of brown grass. A number 
of sheep were feeding on the plain, and to the left of our anchor- 
age there was a dwelling-house surrounded by several sheds, evi- 
dently erected for their protection in winter. 

We soon formed a party for visiting the shore, some of the 
officers taking their shot-guns, others carrying rifles, and I with 
my botany case. As we approached the shore the hills in the 
background appeared to recede from us. Along the beach pretty 
gray plovers and noisy black and white oyster- catchers were run- 
ning, and when we landed a number of song-sparrows and a red- 
breasted meadow-lark started up from the grass, singing as they 
flew. Spread over the plain were thousands of silky-fleeced 
sheep with long thick tails, each ewe with one or two newly 
born Umbs, It wa^s 21 bright springlike day, with only one or 
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two small rain clouds in the sky, yet the wind was blowing a 
moderate gale. 

From the very water's edge the ground was covered with 
myriads of beautiful flowers — patches of pink-tipped sea-thrift, 
fragrant drooping lilies, yellow violets and Calceolarias, white 
Cirastium, daisy- like composites, and clumps of a prickly-leaved 
plant not yet in bloom. The sea-thrift, Armeria vulgaris^ I at 
first mistook for a composite. It has a globular head of " ever- 
lasting " flowers, bearing a general resemblance to Gnaphaliutn^ 
supported on a slender stem which rises from a mass of linear 
grass-like leaves. It belongs to the Plumbaginaceae, the family 
including the Statice of our sea-shore. The lily-like plant proved 
to be an ally of Sisyrhinchium, It was Symphyostemon narcis- 
Ufidis: its flowers, like those of a day-lily in shape, drooped in 
a graceful umbel ; some of them were pure white, while others 
were delicately penciled with purple. The Calceolaria (C nand) 
is a fragile little plant, bearing a comparatively large flower, 
somewhat like a Cypripedium^ on a short herbaceous stem which 
rises from a rosette of radical ovate leaves. The lower edge of 
tbe opening in its yellow corolla is bordered by a white waxy 
lip, and the inner surface is speckled with brown. The Ceras- 
timm proved to be the common C. arvense ; the daisy-like com- 
posite was probably a dwarf Erigeron ; and the prickly-leaved 
plant is, I think, Homoianthus echinulatus^ a species which Pro- 
fisior Cunningham collected on the opposite Fuegian shore. I 
ooUccted also a yellow Senecio, very much like 5. Chilensis; 
and dose to the shore grew a plant not yet in bloom, with large 
leaves covered with white wool, which I think is a second species 
of the same genus (5. candicans), 

A little further inland I found a yellow Geum (G, Magellan^ 
icmm\ a vetchling {Lathyrus Magellanicus), Valeriana camosa^ 
a small cnicifer {Draba f), Phacelia circinata, a Hydrophylla- 
ceoos plant also occurring in North America, and Accena adscend- 
«Kx, a species widely distributed in antarctic regions. 

Climbing in a barberry bush, I found a Galium, and at its 
base the common Shepherds-purse, the widely-spread Anemone 
^Apetala, L. {A. Caroliniana, Walt), and a delicate Ox alls (O. 
^^^emphylld) with rose-tinted corolla, closed when I found it, like 
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the gentian, and with leaves not three parted as in all the species 
of the genus which I had before seen, but divided into nine or ten 
narrow segments which radiated into the form of a pretty star. 

I had now reached a gentle slope covered with a green carpet 
of low heath-like shrubs, bearing fruit very much like cranberries 
and small, stiff glossy leaves. These were of three species : Per^ 
nettya mucronata and Pernettya pumila, ericaceous plants belong- 
ing to the same tribe as Arctostaphylos ; and Empetrum nigrum^ 
var. rubrunt, a red variety of the common crow-berry, the typi- 
cal form of which is widely spread in arctic and alpine regions in 
Europe, Asia and North America. I found but two other shrubs 
at Gregory Bay ; Berberis dulcis, var. buxifolia, and Chilobotk- 
rium afnelloides, a composite growing about eight feet high, 
with large white-rayed heads of flowers, which were beginning to 
bloom at the time of our arrival. 

On reaching the top of the slope I stopped and concealed my- 
self behind a bush ; for only a few yards away from me were two 
young foxes playing before the entrance of their den. As I stood 
watching them their mother came up with some object in her 
mouth, which she laid down before them. The little creatures 
could not have been more than a month old, yet, young as they 
were, they immediately began snarling and fighting for the pos- 
session of the object. When I started toward them, however, to 
see what it was, they both dropped it and scampered into their 
hole. It was a small mole-like animal with fine, soft fur, Cten- 
omys Magellanica, which Darwin, in his Journal, calls " Tucu- 
tuco." I afterwards noticed many acres which were undermined 
by its burrows. 

Yxovci the knoll on which I was standing, two small lakes 
could be seen, one of them gleaming in the sunshine like burnished 
silver, the other stretching out like a sheet, its surface ruffled only 
by the swallows which were skimming above it. Around the 
shores several pairs of wild geese were feeding on the crow- berries, 
wild celery, and other plants. They allowed me to approach 
quite near to them, but suddenly a pair of lap-wings flew up from 
a bed of rushes, screaming so loudly that the geese were fright- 
ened away. 

The lake which shone so brightly was nearly dry. I found 
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that its luster was due to the reflection of the sunlight from the 
smooth, glossy leaves of a species of Ranunculus or Caltha^ some- 
what like R, Ficaria. In the second lake I collected several 
marsh plants: the common mares-tail {Hippuris vulgaris), a 
water mil -foil (Myriophyllum elaiinoides), Limosella aquatica, a 
small yellow-flowered Ranunculus, and a species of Sphagnum 
not in fruit. Around the lake grew a number of sedges, rushes 
and a handsome grass, from which some wren-like birds flew up, 
as I waded through it. Near by in a barberry thicket a jet black 
starling or troupial was hopping restlessly about, and a pair of 
fly-catchers were building their nest, the male jet black, with a 
mantle of russet- red, the female with a much Hghter, faded-look- 
ing dress. 

On returning to the boat, which had been drawn up on the 
beach, I found that our sailors had been amusing themselyes by 
killing a skunk. This they had accomplished without unpleasant 
consequences by keeping well to the windward while they stoned 
the animal to death. A fire was now started under the lea of the 
boat, the dried Macrocystis strewn upon the beach making excel- 
lent fuel, and while some of the sailors were preparing coffee, I 
busied myself collecting algae along the beach. 

Among the red foliaceous forms were a handsome Delesseria, 
the brightly colored Callophyllis variegata,, so abundant on our 
Pacific coast, and Ptilonia Magellanica, which is somewhat sim- 
ilar. I collected also an exquisitely delicate Plocamium, a dense 
kathexy P/ilo/a, Ceramium rubrum, C. diaphanum, Codium tomen- 
fosum, and the coarse Durvillceautilis, which somewhat resembles 
a giant Laminaria, Among the green species were the common 
Ulva lactuca, Enteromorpha compressa and a tufted Cladophora ; 
and to complete the list I will mention Porphyra laciniata and 
the common Rkodomenia palmata, both of which were abundant. 

The hunters now returned loaded down with as much game 
as they and their men could carry. They had killed quantities 
of geese, ducks and snipe, besides a number of smaller birds and 
several foxes. Lieutenant Garvin, our navigator, brought me also 
a few plants from the distant hills. The most interesting of them 
was Embothrium coccineum, a shrub belonging to the Proteaceai, 
bearing dense terminal clusters of crimson tubular flowers. 
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We had all spent a most delightful day, and were well satis- 
fied with the results of our expedition. I could not help regret- 
ting, however, in going back to the ship, that the shortness of 
our stay would not permit me to thoroughly explore a field so 
inviting. I almost envied the shepherd who lived in the little 
cottage; yet, strange though it may seem, the good man was 
very anxious to leave it for the haunts of civilization. 

On the 25 th we weighed anchor and proceeded up to Sandy 
Point. 

(To be continued.) 

Anthophyta for Phsenogamia. 

In view of the general adoption of a uniform terminology in 
the great classes of plants, and to make the names uniform 
throughout, I would suggest that the term ANTHOPHYTA be 
used instead of the old Phanogamia, We should then have 
Protophyta, Zygophyta, Oophyta, Carpophyta, Bryophyta, Pter- 
idophyta and Anthophyta. Dr. Bessey informs me that Oken 
first suggested the term about seventy years ago, for the Dicoty- 
ledons, and that Luerssen, in 1882, used it as a synonym for 
Phaenogamia. I was not aware of these facts when I suggested 
the term to Dr. Bessey. He says he would be in favor of the 
change. The word suggested is more appropriate than the old 
one. Joseph F. James. 

Miami University, Oxford, O. 

Index to Recent American Botanical Literature. 

AsperifolicB. — Some West American. Ill, Edward L. Greene. 

(Pittonia, i., pp. 107-120). 

This part deals with the genus Cryptanthe of Lehmann, 1832, 
antedating Krynitzkia of Fischer and Meyer by nine years. 
The species written up under the latter generic name by Dr. 
Gray in the supplement to the Synoptical Flora all become 
Cryptanthce. Professor Greene describes, as well, seven new 
ones which have never had any names at all, making the total 
number known to him forty-six, including six from Chili. 
Big Trees of California. — Age of the, (Card. Mon., xxix., p. 376). 

Mr. Meehan presents damaging evidence against the notion 
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that the growth rings of Sequoia are not an index of age. His 
measurement proved that they could be relied on. 
Botanical Laboratory : Plan for, Lillie J. Martin. (Bot. Gaz- 
ette, xii., p. 273). 
Botany of the Roraima Expedition of 1884. By E. F. Im 
Thum. Part I. — List of the Species of Plants collected and 
Determinations of those that are new. Prof. Oliver. Part 
II. (Trans. Linn. Soc, London, ii., pp. 249-300. Plates 
xxxvii-lvi). 

Roraima is a mountain of Guiana which was ascended for 
the first time by E. F. Im Thurn. The Roraima district is iso- 
lated in its botanical character, and has afforded fifty-three new 
^des and three new genera, which are described and figured in 
this monograph. The contributors include such specialists as 
Prof Oliver, J. G. Baker, G. S. Jenman, H. N. Ridley, Dr. 
Engler, Mr. Mitten, and others. The region has been but little 
visited, and only in certain months of the year (November 
and December). Owing to the excessive dampness of the cli- 
nutc and the difficulty experienced in drying plants, fewer speci- 
mens were preserved than would have been under more favorable 
conditions. The following foot-note by the Secretary of the 
Linnxan Society explains itself 

" During the delay requisite to prepare the plates, Mr. Im 
Thurn has taken the unprecedented course of printing the whole 
of the unrevised draft at Demerara in Timehri the Journal of 
the Royal Agricultural and Commercial Society of British 
Guiana, vol. v., pp. 145-223, Dec, 1886), thus forestalling the 
present publication. Sec. L. S." 
Check List of North American Orchids. 

Mr. ]. F. Poggenburg has prepared a useful check list of our 
orchids, which may be obtained from him at 447 E. SJth St, 
New York City. 

Ompositot. — Fertilisation of Flowers in. Thos. Meehan. (Gard. 
Month., xxix , pp. 373, 374). 

Referring to a series of recent articles in the ** Country Gentle- 
man," Mr. Meehan takes occasion to rebuke the loose way of pop- 
ular writers of ascribing all fertilization to cross pollination, the 
Composite: being for the most part self-fertilized. He further 
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annihilates the author scientifically by referring to him as *'a 

writer of the Grant Allen type." 

Cultivation of Saccharomycetes. W. E. Stone. (Bot. Gazette, 

xii., p. 270). 
Echinocystis % Megarrkisa. Edward L. Greene. (Pittonia, i., 

pp. 143-145)- 

This is mainly in continuation of the argument of which Dr. 
Watson's paper in the August BULLETIN was a part. The most 
important point of the present note is the statement that the 
generic name Mara, which has precedence over Megarrhiza — 
in case that is regarded as distinct from Echinocystis — was not 
published "in the columnsof a daily newspaper." But Professor 
Greene does not tell us where the publication was made. 
Flora of the Coast Islands of California in relation to recent 

changes in Physical Geography, Joseph Le Conte. (Amer. 

Journ. Sci., xxxiv., pp. 457-460). 
Referring to the interesting results of Professor Greene's ex- 
plorations on the islands of Santa Cruz, San Miguel, etc., already 
noted in this BULLETIN, Professor Le Conte concludes that their 
peculiar flora is probably the remnant of one once widely dis- 
persed over all southern California west of the Sierras, saved 
from the general destruction of plant life in the Glacial Epoch by 
its isolation. The islands were certainly connected with the 
mainland during the Pliocene Era and separated by submergence 
during the Quaternary ; indeed, they are the summits of a par- 
tially engulfed mountain range. 

Fungi from Kansas, — New Species of J. B. Ellis and W. A. 
Kellerman. (Journ. Mycol., iii., pp. 126, 127). 
Six new species described. 

Fungi from various Localities, — New Species of, J. B. Ellis and 
B. M. Everhart (Journ. Mycol., iii., pp. 127-130). 
Sixteen new species described. 

Geaster, — The Genus, A, P. Morgan. (Amer. Nat, xxi., pp. 

1026- 1029; two figures). 

Mr. Morgan reviews Dr. De Toni's recent revision of the 
** Earth-stars " in the Revue Mycologique, and describes, with il- 
lustrations, two new species from Lincoln, Neb. 
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Geographical Botany. — Maurice Thompson. (15th Ann. Rep. 

Dept Geol. and Nat. Hist Indiana, pp. 242-252. 

Mr. Thompson is State Geologist of Indiana, and writes this 
as introductory to the paper by Professors Coulter and Thomp- 
son in the same volume. 
Indiana Flora, — Origin of the. — ^John M Coulter and Harvey 

Thompson. (iSth Ann. Rep. Dept. Geol. and Nat Hist. 

Indiana, pp. 253-282). 

This is a very interesting paper and one which must be 
consulted by all who are interested in following up the litera- 
ture of this subject. The State is divided into seven botanical 
regions and lists of their most characteristic plants are given, the 
migrations of plants and the causes of migration are discussed. 
Under " the Origin of the North American Flora " we find a list 
of 342 species from Gray's Manual which are indigenous also in 
Europe, while the similarity of the Siberian and Japanese floras 
to our own is also commented upon. The paper closes with a 
general discussion of the origin of the Indiana Flora. It is here 
remarked that the State in its northern central position has been 
the " common meeting ground of migrations from various direc- 
tions,'* and lists of the species which seem to have come from the 
several directions are given. These are numerically tabulated. 
The total indigenous flora of Indiana includes 1 191 species. 
Kellogg^ Dr. Albert. — Biographical Notice of. Edward L. 

Greene. (Pittonia, i., pp. 145- 151). 

This venerable botanist died at Alameda, Cal., March 31st, 
1 887, in his 74th year. The latter part of his life was mainly 
occupied in making drawings of Californian trees and shrubs in 
leaf, flower and fruit, over four hundred of which he left. 
Lichen Flora of Florida. — A Catalogue of Species, with Notes 

and also Notices of new Species. John W. Eckfeldt, M.D.. 

and W. W. Calkins. (Journ. Mycol., iii., pp. 120-125 and 

132-137; also reprinted). 

A list of 330 species, several of which are new, named by 
Nylander. No descriptions are given, however. 
Monograph of the Genus Lycoperdon^{Tourn.), Fr., is the original 
paper in the October issue of the Journal of the Royal Micro- 
scopical Society, prepared by Mr. G. Massee, who has for a long 
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time interested himself in the critical study of puff balls. 1 29 
species are recognized. 40 of them American, though of these 
many are reported from various parts of the Old World and a few 
are quite cosmopolitan. 
Movement in Cucurbita, Vitis and Robinia. Mechanism of. — 

D. P. Penhallow. (Trans. Roy. Soc. Canada, iv., section 4, 

pp. 49-83 ; three plates). 
North American Flora. — Origin of the. — ^Joseph F. James. 

(Amer. Nat, xxi., pp. 1009-1011). 

Professor James uses the *' deadly parallel column " to indi- 
cate the similarity of the second part of the paper by Professors 
Coulter and Thompson above noted, to one published by him in 
Volume iv. Journal of the Cincinnati Society of Natural History 
in 1 88 1, and complains that these authors have not referred to 
it. It seems to the writer that this is considerable ado about a 
small matter. On page 269 of the Indiana Report, Professor 
James is referred to. Indeed, this is one of the subjects the dis- 
cussion of which can only reach similar results. The main facts 
are all in; only the numerical details can be modified. The Chest- 
nut and many other species have long been known to inhabit all 
three continents. It is not at all strange that similar passages 
occur in the two articles, as Dr. Gray and several others have 
discussed the subject at considerable length, and we cannot regard 
the implicated charge of plagiarism as sustained. — N. L. B. 
Pacific Coast Plants — Collection of 1887. Thomas Howell- 

(Pamphlet, pp. 8, Arthur, Oregon, 1887). 

As this list contains descriptions of new species by Mr. 
Howell it becomes necessary to note it. Lepidium Oreganum^ 
Rhamnus occidentalism Trifolium Harneyensis, Horktlia laiiloba^ 
H. Hendersoni, Epilobium glaucum and Peucedannm microcarpum 
are briefly characterized. 

Plant Odors. — Arthur J. Stace. (Bot. Gazette, xii., p. 265). 
Polemoniacece. — Some American. Edward L. Greene. (Pittonia, 

i., pp. 120-139). 

After eighteen years of field experience Professor Greene 
concludes that the calyx offers the best characters in defining 
Polemoniaceous genera. Polemonium filicinum is a new species 
from the Pinos Altos Mts., placed next to P. flavum recently 
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figured in the Botanical Magazine; P. Brandegei is the Gilia 
Brandegei, Gray. He restores Collomia to generic rank and de- 
scribes one new species. Navarretia, Ruiz and Pavon, is also 
recognized, and 24 former Gilue named under it, including eight 
new species. 

Preparation of Agarics for the Herbarium. — ^James E. Humphrey. 
(Bot. Gazette, xii., p. 271). 

Silphiunt perfoliatum and Dipsacus laciniatus in regard to in- 
sects — A study of — W. J. Beal and C. E. St. John. (Bot. 
Gazette, xii., p. 268). 

Species — New or Noteworthy. — Edward L. Greene. (Pittonia, 

i-, pp. 139-143). 

Sidalcea Hickmani, Clarkia Saxeana, Pkacelia nenwralis and 

Allocarya scripta are new. Two species of Euckaridium are 

given names under Clarkia; Phlox gracilis=Gilia gracilis. 

Hook. ; and the specific name of Dr. Watson's recent Cuphea 

viridostoma is objected to as ungrammatical and made C. 

mesochloa. 

Tricothecium griseum. — J. B. Ellis. (Journ. Mycol., iii., p. 126). 

Uromyces — A new. — Byron D. Halsted. (Journ. Mycol, iii., p. 

138). 

Description of U. digitatus, found on Leersia Virginica near 
Ames, Iowa. 

Botanical Notes. 

Etude sur les Algues Parasites des Paresseux. — Mme. A. 
Weber van Bosse. (Nat. Verhand., Holland, Maatsch. der Weten- 
schappen, Haarlem, 1887; two plates). 

This is a very interesting account of a symbiotic alga inhab- 
iting the hairs of the Sloths and giving to their fur its frequent 
green coloring. As these animals live in the warm, moist, trop- 
ical forests, the algae multiply immensely in the spongy tissue of 
the hairs, crowding the cells and penetrating even to the horny 
centres. After giving a resume of the work and methods of in- 
vestigation, the author describes two new genera and three new 
species: Trichophilus Welckeri, Cyanoderma Bradypodis dLX\d C. 
Choloepodis. 
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A Botanical Section of the Biological Society of Washington 
has recently been established, holding its first meeting on Jan. 
4th, when papers were read by Professors Burgess, Knowlton, 
Tracy and Miss Southworth. Mr. Crozier is Secretary. We wish 
the new organization success and permanence. 

Proceedings of the Club. 

The regular monthly meeting was held at Columbia College 
on Tuesday evening, Dec. 13 ; Vice-President Hogg in the chair 
and forty-nine persons present. 

Messrs. Henry Edwards and Smith Ely Jelliffe were elected 
Active Members. 

Dr. T. J. W. Burgess, of London, Canada ; Prof. John Macoun, 
of Ottawa ; Isaac Holden, of Bridgeport, Conn. ; Prof Byron D. 
Halsted, of Ames, Iowa ; O. F. Cook, of Syracuse ; James Vroom, 
of St Stephen, New Brunswick ; C. E. Smith, of Philadelphia ; 
Rev. Dr. Geo. E. Post, of Beirut, Syria, and Prof. J. F. James, of 
Oxford, Ohio, were elected Corresponding Members. 

Dr. Britton introduced the subject of the preparation of a new 
list of the plants of New York City and vicinity to serve as a ba- 
sis for a local descriptive Flora. He advocated the printing at 
once of a bare check-list of the species and varieties known to 
grow within the circle of 100 miles radius from the city, which 
should be freely distributed to all botanists of the region, with a 
request for their notes on the distribution of the plants and for 
additions to the list. On motion the following committee was 
appointed to prepare and issue such a list : Messrs. J. F. Poggen- 
burg. Addison Brown, Thos. C. Porter, E. E. Sterns, E. B. South- 
wick, Arthur Hollick and N. L. Britton. 

The Secretary read a communication from Dr. Rusby con- 
taining a plea to the Postmaster General to exercise his power in 
recommending to Congress a change in the existing postal laws 
by which it shall be made legal to send through the United 
States mail together with Natural History specimens and without 
thereby increasing the rate of postage, written labels bearing 
the name, place and date of collection, and name of the collector 
of the specimen with which they are associated. The desirability 
of this change was made the subject of remark by several mem- 
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bers and the plea was endorsed by a unanimous vote. It read as 
follows : 

To the Hon. Postmaster General U, S, A,, Washington, D, C: 

Dear Sir. — Of two four lb. packtges of dried plants now before me, marked for 
transportation, the one to a post-oflice in Oregon, the other to a suburb of this city, 
the former will be transported by your department at a heavy loss ; the latter, which 
you could transport at a handsome profit, will go by express. 

Five thousand Botanists throughout the United States are more or less continuously 
engaged in the forwarding of such parcels, and always choose their mode of transpor- 
tation in the manner above indicated. I, myself, have probably a ton of such matter 
to forward during tlie coming year. The same statement applies to thousands of Or- 
nithologists, Entomologists, and other Natural History collectors. 

It is clear that your department suifers the annual loss of an appreciable amount of 
revenue : 

1st By the excess of expenses over receipts from such packages as it trans- 
ports ; 

2d. By the loss of that portion of such packages which it coald profitably trans- 
port but which now go forward by express. 

Upon the side of the people the evils of the present system bear much more heavily. 
Natural History collectors are, almost without exception, people of very limited means, 
working in their several departments for the benefit of science, for the most part with- 
out pecuniary recompense. They must therefore, practice every economy, and are 
especially worthy of every liberal consideration which can justly be extended to them. 
At the same time they are, as a class, greatly overworked, and must practice even a 
more rigid economy in the matter of time, than in the matter of money. Yet under 
the existing postal laws, they must choose between suffering injustice in one of the two 
directions above pointed out. In sending parcels by mail they must do one of three 
things : 

1st. Print their labels at a great expense; 

3d. Send written labels with their specimens and subject the parcel to letter-post- 
age. 

3d. Make out two sets of labels, one, bearing a fiumber, to go with the specimens, 
the other, the authentic label, defaced with a number corresponding to that accom- 
panying a specimen, to go sepiu^tely by letter-post. 

Any one of these alternatives is so injurious, that, except where great distance is to 
be covered, senders prefer to forward by express, to the great disadvantage both of 
tbemaelves and the Postal Department. 

Now the essence of my plea lies in the (act that to a collector an authentic label 
forms just as truly a part of his specimen as does one of the leaves of his plant or one 
of the wings of his bird. For this reason I say the present law works real injustice. 

The remedy is such a simple one that it seems to me to rest easily within your 
bands. 

I, therefore, most respectfully and earnestly pray you to properly recommend and 
urge upon Congress, during its present session to so modify the existing postal laws 
as to make it legal to send through the United States mails, together with natural his- 
tory specimens, and without thereby increasing the rate of postage on the same, of 
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written labels bearing in addition to the name or names of the specimen to which its 
label is attached, or with which it is associated, such information regarding its iden- 
tity, locality, date of collection and name of collector as may without being descrip- 
tive serve to properly indicate its position in the natural series to which it belongs. 

Respectfully yours, 

Henry H. Rusbv. 

Mr. H. Mintorn, representing Mrs. Charles Mogridge, described 
the methods of modelling sections of plants practiced by them 
for the British Museum of Natural History. 

A model in wax was exhibited of the English primrose, show- 
ing longitudinal section of pistil much enlarged. 

A paper by Dr. O. R. Willis on the history of the Weeping 
Willow was read by the Secretary. 

Mr. E. E. Sterns read a paper on the rediscovery of NympJusa 
elegans at a new station in Texas (see p. 1 3). He also exhibited 
seeds of Lithospertnum arvense from Missouri and remarked on 
their peculiar markings ; also the fruit of a species of Calycanthus 
from the Tennessee mountains reported as very poisonous to 
cattle and sheep and locally known as " bubby." He distributed 
the pods, and stated that Dr. T. F. Allen had tried them on a 
dog and obtained only negative results. 

Professor Schrenk remarked on his successful use of Wickers- 
heimer's preservative fluid in retaining the leaves on herbarium 
specimens of plants from which they generally separate in drying, 
and showed Diospyros Virginiana and several conifers to illustrate 
its efficiency for that purpose. 

A paper by the Rev. W. M. Beauchamp, of Baldwinsville, 
New York, entitled " Onondaga Ferns " was read by the Secre- 
tary. 

The Chairman remarked on the very serious illness of Dr. 
Asa Gray, who has been prostrated by a stroke of paralysis. 
On motion the Secretary was instructed to communicate the 
sympathy of the Club to Mrs. Gray, and the hope that Dr. Gray 
would soon be restored to health. 
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up to 35 cm. long and 8 mm. thick. At the nodes the runners 
send out roots, usually in two lateral groups, also leaves, and 
vertical stems bearing leaves and flowers, besides, branches that 
develop into runners, forming frequently an extensively ramified 
system. 

The secondary roots, arising at the nodes, are slender and 
long, often reaching 30 cm. The older branch into numerous, 
finally very thin rootlets provided with root hairs. At the tip of 
every rootlet there is a sheath or case which looks exactly like 
the finger of a glove. (Fig. i.) When placed in glycerin the 
cells of the root contract somewhat, and the sheath becomes 
more plainly visible. It consists of a single layer of elongated, 
oblong cells, forming a distinct, firm membrane with an unbroken, 
smooth rim, and extends on the main roots for a distanceof over 
2 mm. above their growing ends. The sheath is fully developed 
at the tip of the forming rootlet, before it breaks through the 
epidermal layer, which is raised, then bursts, and persists at the 
base of the root, similar to the coleorrhiza of grass-seedlings. 

Although there can be no doubt that this sheath has to per- 
form the same office as an ordinary root-cap, viz., to protect the 
tender meristematic tissues of the root-end, its peculiar stnicture 
tempts me to ascribe to it an additional function. The upward 
strain exerted upon the stems and the entire root-system of our 
plant by the agitated surface of the water and the buoyancy of 
the plant itself with its floating leaves must be very great indeed. 
It seems to me that the innumerable sheaths at the ends of the 
roots and their branches must assist the plant a great deal in re- 
sisting that upward pull by acting somewhat like anchors. They 
are easily pushed forward and downward into the loose muddy 
soil along with the growing root-ends, but when pulled upward 
they will evidently resist the strain in a most effective manner. 
The fact that other aquatic plants have very similar root-caps 
seems to corroborate this view. 

Otherwise the roots present no peculiarities. There is a cen- 
tral, very thin plerom surrounded by thin-walled endodermis 
cells ; the other root-tissues are very loose, with large intercellu- 
lar canals, and a thin epidermis. 

What is most remarkable in the structure of the fully devel- 
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oped stem is the total absence of lignified tissue in all the inter- 
nodes. It is true that in all aquatic phanerogams there is a con- 
siderable reduction of the vascular tissue, but in related plants, 
such as Nymphcea and Nuphar, we still find some very distinct 
tncbcal ducts, besides the numerous '' internal hairs/' the thick 
walls of which are decidedly lignified. As in most other aquatic 
plants^ a large portion of the stem is occupied by a number of 
very large intercellular canals, (Fig. 2, ic), which, on the cross 
section, have an ovate, oval, or sometimes circular outline. They 
art separated by partitions consisting usually of one layer of cells 
ooly. The cortical portion is made up of three or four rows of 
more densely arranged, large parenchyma cells, an<J the epiderm- 
b of one layer of cells with a well-developed cuticle. Many of 
die last-named cells bear peculiar hairs, to be described hereafter. 

The central portion of the stem is invariably occupied by two 
fibro-vascular or mestom bundles (Fig. 2, m). (As there are no 
nssds nor fibres proper in these bundles, the new term " mes- 
tom " is doubly preferable to the old " fibro- vascular bundle "). 
The two mestom bundles are separated by parenchymatous tissue 
ud groups of intercellular canals. Each is composed of two 
Urge bundles of sieve-tubes with their accompanying cells, (Fig. 
i, I). The sieve-tubes are very wide, with finely perforated, ob- 
lique septa. The sieve or " leptom " bundles have, on the cross- 
Kctioo, an ovate outline, the pointed ends being directed towards 
a large circular intercellular canal, that takes the place of the vas- 
cular or " hadrom " element of the mestom, (Fig. 2, h). This 
canal, as well as the leptom bundles, are strengthened at their 
draimference by a row of thick- walled cells. The whole mestom 
bnndle is surrounded by an endodermis which plainly shows the 
" black dots " on the radial walls. At any height of a given 
iitemode the cross-sections are alike : nowhere could be found 
lay anastomosis between the two separate bundles of an internode, 
ai is the case in related plants. 

When we arrive at the immediate proximity of the node, the 
Urge intercellular canals come to an end. The peripheral ones 
ireck>scd with a spongy tissue of stellate cells, through the meshes 
of which the canals below the node are in open communication 
vitfa those of the next internode. In the central intercellular canal 
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of the mestom we see, as we approach the node (Fig. 3, h), the 
free, pointed ends of some spiral tracheae projecting from the 
sides and from above into the open space of the canal (Fig. 3, sd). 
The higher we proceed the more crowded with such free ends of 
tracheae do we find the interior of the canal, until, at last, we have 
in place of it, a solid bundle of spiral ducts. We now trace, 
on longitudinal sections, the course of this bundle through the 
node, and observe how it divides into anastomosing branches, 
leading to the leaf of the node, to the axillary buds, eventually to 
the secondary roots, and to the succeeding internode. Above 
the node the tracheae terminate as abruptly as they started below 
it ; their free, tapering ends crowd into the end of the canal that 
belongs to the mestom of the next internode, forming a concave 
bottom for it just as their opposite ends form a concave roof for 
the canal in the next lower internode. In the meristematic tissue 
of the youngest internode we can trace an exceedingly delicate 
annular vessel, which, however, very soon disappears and is re- 
placed by the rapidly widening canal of the mestom. Tlie lep- 
tom elements are continuous through the node. 

The structure of the petiole is like that of the stem, but in place 
of two mestom bundles there is only one descending to the stem, 
being, however, in all respects like those of the stem. The con- 
nection between the homologous parts of petiole and stem is 
effected in exactly the same manner as just described. 

The thick, oval, peltate leaf, sometimes almost 4 in. long, has, 
at most, twenty principal veins, converging at the center, over the 
petiole. The spiral vessels of all these veins empty, as it were, into 
the central intercellular canal of the petiole, or rather, draw the 
supply of water for the leaf from it, just like a number of distrib- 
uting pipes that are connected with a large reservoir. The leaf 
has a smooth, cuticularized upper epidermis with very numerous 
breathing pores, about 325 on a square millimeter. In the region 
above the petiole, however, on a oval surface of an average diam- 
eter of 2.5 mm. there are no stomata at all. 

The cells of the upper epidermis have a peculiar structure. 
They are two or three times as high as they are wide ; in thin 
sections their vertical walls at first present the appearance of 
deeply indented wavy h'nes, but on closer examination we per- 
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ceive that this appearance is caused by very large and deep hol- 
lows in the cell walls, distributed in such a manner that the de- 
pressions in the wall of one cell correspond to elevations or pro- 
jections in that of the contiguous one, and vice versa, (Fig. 4) ; 
besides, deep pits are found abundantly in the thick walls of these 
cells. The palisade tissue underneath the epidermis is composed 
of two or three, sometimes even four tiers of cylindrical, narrow 
cells, with numerous air-spaces between them, and containing, on 
their vertical walls, large chlorophyll grains. The air cavities 
under the breathing pores are very large and deep, on account 
of the great height of the epidermis and palisade layers. The 
arrangement of the palisade cells into distinct groups is very strik- 
ing. The upper layer of each group is joined to a group of epi- 
dermis cells (which is determined by the position of the surround- 
ing stomata or, rather, their air cavities), while the lowest tier 
connects with some large " collecting cell " of the spongy tissue 
or of the conducting bundle. 

The leaf structure is greatly modified in the central zone. 
The absence of stomata mentioned above causes the absence of the 
corresponding air-cavities, and the palisade tissue is reduced to 
one or two layers of cells ; in the very center there are no typi- 
cal palisade cells at all. Besides, the epidermis cells of this zone 
have almost perfectly straight walls which do not bulge outward 
and inward. This seems to justify the assumption that the pecu- 
liar structure of the epidermis cells has something to do with the 
breathing process. Supposing that the undulating walls of these 
cells could be straightened out, or that the elevations could even 
be changed into depressions and reversely, by changes in the 
turgor or the atmospheric pressure, we could easily infer that, ac- 
cording to circumstances, either a powerful suction or pressure 
would be produced. Such pressure seems certainly to be nec- 
essary to keep all the numerous large passages in leaf, stem and 
root filled with air in order to resist the great pressure of the 
surrounding water, and to renew the same constantly, so that the 
chlorophyll, which is met with almost all over the plant, may do 
its work of assimilation. 

In connection with these considerations, I might mention that 
such contrivances as are supposed to assist the plant organs in 
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resisting positive and negative radial pressure, e. g., diaphragms, 
''internal hairs," as in Nymphcea^ Limnanthemum^ etc., are entirely 
wanting in Brasenia, As mechanical orstereom elements are to 
be considered only the outer walls of the epidermis cells, the walls 
of the cells which bound the intercellular canals and at the cir- 
cumference of the mestom, all of which are somewhat thickened 
in the manner of coUenchyma. 

Returning to the description of the leaf, I have to mention 
that the spongy tissue underneath the palisade cells fully deserves 
its name, as the spaces between the ** arms " or rays of the stellate 
cells are very large. The cell walls enclosing these spaces are 
thickly covered with a granular^ crystalline layer of calcium oxal- 
ate. Even the elongated cells of the conductive tissue of the 
fibro-vascular bundles show this calcium oxalate coating wher- 
ever they border upon the air spaces; the inner walls of the 
lower epidermis cells, however, are free from it. The conductive 
system of the leaf is well developed. On a cross-section through 
one of the strong radiating veins, we see that the bundle is sur- 
rounded with a starch sheath. The hadrom contains two or 
three annular or spiral vessels, while the leptom occupies the 
bulk of the mestom. Very numerous smaller veins, similar in 
structure, branch off from the principal ones, anastomosing with 
one another, and forming the typical wavy curves at the margin. 

Over the middle of many of these curves I found, on the lower 
epidermis, groups of very small water-pores, the number in each 
group varying from lo or 1 5 to as many as 50. (I have also lately 
noticed water-pores on the lower side of the leaves of our two 
common species of Nuphar; in Limnanthemum I had seen 
them long since.) The occurrence of water-pores in these plants 
seems to furnish additional evidence that, even in aquatic plants, 
the conduction of water is effected chiefly, if not exclusively, 
through the vascular ducts. The water-pores in Brasenia^ being 
in direct communication with the finest ramifications of the 
tracheal system, do most likely perform the same office as the 
water-pores in terrestrial plants, namely : the rapid removal of an 
excess of water from the conductive tissue — the lower epidermis 
is made up of flat cells of irregular, deeply sinuate outline, and is 
covered with numerous hairs. 
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The above description refers to the floating leaves. There 
are, however, thin, bright green, submerged leaves produced 
by Brasenia, which I noticed and reported some years ago. 
They grow at the base of the stem in limited number (I never 
found more than two or three on the same stem). In outline 
they resemble the floating leaves, but they are not longer than 
one inch, usually much smaller. Their blade is quite thin com- 
pared with that of the floating leaves, consisting of only four 
layers of cells. The upper and lower, epidermis both have flat 
cells with wavy outlines. Both are, of course, destitute of breath - 
ing pores, but the lower epidermis is provided with very small 
water-pores at the margin, also with hairs like those on other 
parts of the plant. The assimilatory layer, under the upper epi- 
dermis, has oval cells, elongated parallel to the leaf surface ; the 
chlorophyll occupies the lower and upper horizontal walls. Chlor- 
ophyll grains are also seen in the other layers, especially in the 
third, which is a very much reduced spongy parenchyma. The 
conductive tissue is likewise only poorly developed, but slender 
annular vessels and very narrow leptom elements can be plainly 
distinguished. 

Of the peduncle I will only mention that it possesses three 
mestom bundles, each of which, however, has only one leptom 
group and only one intercellular (hadrom) canal, all of the latter 
facing the center of the peduncle. 

Every collector, no doubt, has found it a rather difficult task 
to prepare good herbarium specimens of Brasenia, on account of 
the thick layer of mucilage that coats nearly all the parts of the 
plant in contact with the water, causing it to adhere to the drying 
paper.* As I do not know of any published investigations in 
reference to this mucilage, permit me to state my observations as 
to its origin and nature. If we examine the epidermis of parts 
which are in contact with the water, we And it thickly beset 
with hairs. I counted as many as 560 on one square mm. of leaf 
surface. On the older parts of the rhizoma and the stems the 
hairs occur neither in such abundance nor are they as active as 
on all the younger organs, especially the growing apex of the 

* To obviate Uiis diflkmlty I placed the fresh specimens between sheets of muslin, 
from which they can be detached much more easily wben^dry th»n from paper. 
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axis, and on the lower surface of the leaves. They are absent 
altogether on the upper leaf surface, and also on the lower sur- 
face within a narrow zone bounded by the leaf margin and the 
anastomosing curves of the marginal veins ; most likely, in order 
not to obstruct the water-pores situated there. The cells bearing 
the hairs are smaller than the surrounding epidermis cells, and 
usually wider toward the surface. In the stem and petiole they 
are nearly square, and each is wedged in between four of the 
elongated epidermis cells, >yhile on the leaf their cross-section 
parallel to the surface is nearly circular, and each is bounded by 
from 5 to 8 of the surrounding wavy cells. Each hair has a very 
short pedicel, formed of two flat and low circular cells (Figs. lo- 
14). In one single case I observed a pedicel consisting of three 
cells. In the much thickened outer wall of the epidermis cell 
there is a wide canal tapering toward the first pedicel cell, so that 
the latter is separated from the former only by a small, thin, 
circular septum. The walls separating the pedicel cells are very 
finely perforated membranes, resembling the plates of sieve-tubes. 
The vertical walls of both flat cells are cutinized : chloriodide of 
zinc will show this very plainly. Concentrated sulphuric acid 
will dissolve the cellulose elements and leave the cutinized 
portions of these walls as well defined rings on the cuticle of the 
epidermis of which they are a continuation. 

The hairs themselves are all unicellular, but vary very much in 
size and shape (Figures on Plate Ixxviii). Their most common 
form is that of a slender cylinder with a tapering blunt end, and 
their ordinary length is from .1 to .2 mm., the width uniformly 
about .04 mm. On young, growing parts, especially, we find 
very slender, thinner hairs, that are often as long as one millime- 
ter. The typical form of the hairs is very often greatly modified ; 
some are club-shaped, globular, scythe or sickle -shaped; many 
divide, either directly at the base, or more frequently above, 
into two equal or unequal branches ; others again, particularly 
on the leaf-blade, expand horizontally in the upper portion, 
either to the right or left, with or without a stalk — in the 
latter case the hair assuming the shape of a T. By these differ- 
ently shaped hairs, the mucilage peculiar to Brasenia is pro- 
duced. W^ cannot (ail to discover, especially on the younger 
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parts, some hairs which are surrounded by an inflated, bladder- 
like sac, often three or four times as wide, and twice as long as 
the hair, very frequently much longer. The bladder commences 
at the line of insertion of the hair on its pedicel (Figs. 12-14) '$ ^^ 
&ct it is a film of cuticle continuous with the cuticle of the epi- 
dermis, and raised from the cellulose body of the hair by a mass 
of mucilage accumulating under it. Chloriodide of zinc will 
show that the wall of the hair inside the bladder really consists 
of cellulose, while the membrane of the sac is stained bright yel- 
low. This reaction will take place still more readily if applied 
after short treatment with sulphuric or nitric acid. While examin- 
ing the eflfect of these reagents, there will be noticed a great 
many hairs, the sacs of which have burst at the top, after having 
elongated often to five times the length of the hairs (Figs. 13, 17). 
In other cases the entire sac has been torn oflf and carried away 
by the increasing mass of mucilage, which is still kept together 
by the thin but firm membrane of the sac. 

The mucilage itself is a viscid, coherent and very slippery sub- 
stance. It is colorless but highly refractive, so that it can easily 
be noticed around thin sections examined in water. It coagulates 
tn akohol, boiling water will not dissolve it, but potassic hydrate, 
ftolphuric and nitric acids soon destroy it. Chloriodide of zinc gives 
it a iaint grayish color; potassic iodide and sulphuric acid color it 
ycBow. Nigrosin, an important reagent for vegetable mucilage, 
stains it blue ; corallin slightly red, and osmic acid very light brown. 
Hanstein's aniline and methylene blue color it red and blue, 
respectively. But these aniline dyes have a still more intense 
effect on the numerous small and large fragments of the sacs of 
cutide mixed with the mucilage, and also upon the countless 
bosts of a peculiar kind o( Bacterium, of the Bacillus form, that 
ait to be seen in every particle of mucilage. We might even be 
led to consider this substance as the product of some zooglcea 
fcnn of Bacterium, if we had not watched the process by which 
it is formed. 

Returning to the examination of the hairs that secrete the 
mudlage, wc select one of the very youngest, involute leaf buds, 
a transverse section of which will exhibit all the stages of develop- 
3)cnt of the hairs. Nearest to the margin of the leaf we discover 
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that some of the epidermis ceils are slightly higher than the 
others ; some bulge out considerably above the level of the leaf 
surface (Fig. 8). Soon this protrusion is separated from the 
mother cell by a cross-partition (Fig. 9), and is afterwards raised 
still higher by the intercalation of two (rarely one or three) pedi- 
cel cells (Fig. 10). At the earliest stages all the cells are filled 
with turbid, granular protoplasm, which, as the hair increases in 
size, is replaced, or rather, crowded to the wall of the cell by a 
yellowish white mass of mucilage, which makes its appearance in 
the interior of the cell (Fig. lo)- 

This coherent, bulky, homogeneous, slightly translucent sub- 
stance keeps increasing with the growth of the hair, closely sur- 
rounded by the layer of protoplasm, in which currents become 
plainly visible. As the hair gradually elongates, either horizon- 
tally or vertically, globular vacuoles are formed at various places 
in the cell. They finally merge into one or two, sometimes 
three or four, each occupying the entire width of the hair, and 
confining the mass or masses of mucilage between them (Figs. 
II, 12, 14). Besides the parietal layer, thin strands and plates 
of very actively streaming plasma may be noticed, which extend 
all over the cell, carrying with them smaller and larger globular 
microsomata (Figs. 11, 12). Streaming protoplasm is also seen 
in the narrow space between the cell wall and the mucilage. In 
hairs in which the plasma is at rest, the microsomes at first create 
the impression of being imbedded in the mucilage ; but even 
then exact focussing will destroy this illusion. The nucleus is 
found only with difficulty. 

In some of the hairs, at various points of the surface, a slight 
swelling or bulging of the outermost layer of the epidermis may be 
noticed ; in others the swelling has extended over a considerable 
portion of the hair (Fig. 11), and with a great many others, a 
complete, closed, bubble-like sac, as described above, surrounds 
the entire hair (Figs. 12, 14, 16). The sac, when examined 
without the application of any reagents, appears filled with an 
almost transparent, homogeneous, mucilaginous substance. It 
keeps increasing in size until it reaches, in many instances, sev- 
eral times the length and width of the hair, and at last it bursts, 
usually at the top. 



39 

While the inflation of the sac is progressing, the size of the 
mucilage masses in the hair is perceptibly diminished ; in many 
of the ruptured sacs, however, the mucilage is still present in 
considerable quantities, enclosed as before by actively circulating 
protoplasm. But it continues to diminish, the vacuoles become 
larger and larger, compressing, as it were, the mucilage between 
their convex poles : the edges of the corresponding concavities 
of the mucilage mass become irregular and jagged (Fig. 15), and 
finally, in older hairs, the mucilage has disappeared altogether. 
The plasma has now ceased to live, and appears in irregular, 
granular masses and particles scattered through the cell (Fig. 

13). 

Whether, after the bursting of the sac, a second layer of cuti- 
cle IS formed and raised or not, I could not decide to my entire 
satisfaction. The question would not have suggested itself to 
me, had I not, in one single case, quite distinctly seen that, a very 
short time after I had observed the bursting of a sac, the col- 
lapsed film of cuticle expanded again, and that in a few minutes 
a complete second sac was formed within the first one, the shreds 
of which surrounded the upper part of the new bladder (Fig. 16). 
The latter persisted for six days longer, when it also burst (Fig. 
17). The motion of the protoplasm had continued for three days 
after the formation of the second sac. A small remnant of 
mucilage stayed at the upper end of the hair, gradually assuming 
a dark brown color, and had not been secreted a week later, 
when the observation of the hair was given up. 

With the exception of this one instance, I could not discover, 
among the large number of hairs examined, a single one that 
showed the least vestige of a ruptured sac outside of a new one. 
Besides, a hair which has once produced a sac seems to be 
deprived of a cuticular layer, for concentrated sulphuric acid or 
chromic acid will destroy the wall of the hair entirely, leaving 
only the cuticle of the pedicel cells, and the sac of the hair. 

In order to learn something about the homogeneous, whitish 
substance in the hairs, designated as ** mucilage " thus far, several 
reagents were applied. Glycerin, sugar and alcohol cause the 
plasma sac to contract in the usual manner. That portion of the 
parietal plasma layer which adjoins the mucilage, barely leaves 



40 

the wall, while the other part, above and below, will retire to the 
median line of the hair. The mucilage also contracts somewhat, 
but otherwise remains unchanged. If the plasmolysis caused by 
glycerin and sugar be interrupted at the proper time by the addi- 
tion of water and the removal of the reagents, the protoplasm 
expands again and resumes its activity. Chloriodide of zinc pro- 
duces the contraction of the plasma and colors it yellow ; the 
included mucilage becomes pale red or pink, the wall of the hair 
blue, the membrane of the sac yellow, and the mucilage in the 
sac faintly gray, of about the same tinge as the mucilage that has 
escaped from the sacs. On application of iodine in potassic 
iodide with sulphuric acid, the mucilage takes a reddish color. 
The same color, only of a darker, brownish hue, is produced by 
concentrated sulphuric acid. Vacuoles appear in the mucilage, 
the plasma sac contracts and remains undissolved with the muci- 
lage enclosed, while everything else, except the membrane of the 
outer sac, disappears. Diluted chromic acid also stains the muci- 
lage red. Caustic potash dissolves the mucilage rapidly, leaving 
a network of protoplasm, which also soon disappears. 

Osmic acid (i%) stains the mucilage masses in the hair dark 
blue, which soon turns into an intense black, and the plasma 
layer becomes very light brown. In many of the sacs the muci- 
lage assumes a blackish color, dark enough to make them almost 
opaque, while in others it becomes only faintly gray, of about 
the same tinge as the loose mucilage outside of the sacs. Bichro- 
mate of potash in some cases causes the mucilage drops at first 
to expand and dissolve, and then produces a deep orange-yellow, 
finely granular precipitate ; in other hairs the mucilage masses do 
not change their shape, but assume a uniformly deep orange hue. 
Ferric chloride and sulphate give the tannin reaction for the 
mucilage in the hairs, not, however, for that outside of them. 
Acetate of copper and acetate of iron* also show plainly the 
presence of tannin in the mucilage of the hairs ; the latter salt 
stains the mucilage in the sacs and outside of them a deep 
orange-yellow. Strong sulphuric acid applied for a short time 
after the acetates of copper and of iron, imparts to the mucilage 
in the hairs and, in some instances in the sacs, an intense olive- 

* Cr. J. W. MoU, Maandblatt voor Nataurwetenschappen, I884 
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green color. Sections mounted in water several weeks ago have 
retained this color thus far. 

Corallin colors the mucilage a dull pink or red, and nigrosin 
stains all the large drops in the hairs steel-blue, the surrounding 
plasma Cuntly yellow, and the mucilage in the sacs, as well as 
outside of them, blue also, but its color usually disappears after 
it has remained for several weeks in glycerin, while the mucilage 
in the hairs has not thus far (for about one-half a year) lost its 
color. The stained mucilage masses may be forced out of the 
hair by pressure on the cover-g^ass, when it will be noted that 
the crushed wall of the hair invariably breaks up into a continu- 
ous spiral band. It takes considerable time to stain the mucilage 
with nigrosin, for as long as the cell lives the coloring matter is not 
admitted. I observed repeatedly that hairs placed in a nigrosin 
solution, so dark that it was almost opaque, stayed alive for sev- 
eral days, Le., their plasma kept moving and the mucilage 
remained unstained. 

Methylene blue, on the other hand, passes through the cell 
wall and the living plasma.* A drop of the concentrated solu- 
tion was diluted with 5 cc of water and some living hairs with 
well defined mucilage drops were placed in it After two hours 
most of the mucilage masses had become distinctly blue, while 
the motion of the colorless plasma had ceased in nearly all the 
hairs. Some of these sections were then placed in water, and 
after a short while the plasma again became active, and after three 
days the mucilage in most of the hairs had lost its blue color ; in 
some of the hairs, however, it was permanentiy stained, and the 
plasma did not recover. 

Very interesting observations were made when some young 
hairs were treated with acetic add. As soon as the add was 
applied, the mucilage began to expand rapidly, and simultaneous- 
ly a swelling of the entire hair was noticed ; the mudlage crowded 
back the vacuoles and the strands of protoplasm towards both 
ends of the hair, until the entire cavity was filled with an almost 
transparent mass ; then, sometimes at one point, sometimes at 
several, a slight swelling of the outer layer of the wall took place, 
which gradually increased until, at length, there was an entire 

• Cf. W. Pfefier, Untcn. a. d. bot. Iiwt. ni Tubingen, II, 2. lift 
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sac formed all around the hair, in all respects similar to those 
formed by natural growth, with the one exception that these arti- 
ficial sacs did not elongate much, but, on the contrary, usually 
had their upper ends adhering to the corresponding extremity of 
the hair. Osmic acid, nigrosin and methylene blue stained the 
contents of these sacs much more intensely than those of the 
natural ones, and the hairs themselves presented the same appear- 
ance, as to color, as their sacs. 

In various parts of the plant there are very many cells filled 
with red-colored cell-sap. They occur either singly, or in verti- 
cal rows in the stem and petiole, or in horizontal layers in the leaf, 
giving the surface its red appearance. The hair-bearing cells 
of the epidermis also frequently contain red sap. While the sur- 
rounding parenchyma cells usually contain a great deal of large- 
grained starch, there is little of it, more frequently none at all, 
in these cells. Its place is taken up, in the cells of the youngest 
parts, by mucilage similar to that in the hairs. Besides, there is 
always the most lively circulation of the plasma to be seen in 
them. Reagents act on the mucilage in these cells in exactly 
the same manner as on that in the hairs. Sections from a very 
young leaf were treated with acetic acid. Along the upper epi- 
dermis, the cells of which contained mucilage drops, bubble- like 
excrescences make their appearance just as on the young hairs 
treated with the same reagent Methylene blue causes the red 
coloring matter to gather in one large globular drop in the mid- 
dle of the cell and stains it blue, while the plasma is still living. 
Plasmolysis can be started and interrupted repeatedly, just as in 
the hairs. 

The true nature and chemical composition of the mucilaginous 
secretion and the contents of the hairs still remain to be investi- 
gated more closely. It seems to me, however, that the reactions 
described positively demonstrate the presence of large quantities 
of tannin in the mucilage of the hairs. Furthermore, the nigrosin 
and corallin tests * as well as the optical inspection entitle us to call 
the bulky, whitish masses in the hair " mucilage." Finally, the 
behavior of these masses on the application of chloriodide of 
zinc, of sugar and of sulphuric acid, permit us to infer that nitro- 

• Cf. Strasburger, Bot. Pratt, pp. ic6, 129, etc. 
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gcnous matter must be present in them. We might, therefore, 
for the present, consider this peculiar substance as a mixture of 
mucilage and protoplasm, impregnated with tannin. 

As to the question whether the mucilage is produced in the 
interior of the secreting cells, or in the outer layer of their walls, 
wc have to refer to the statements of DeBary in his Comparative 
Anatomy (p. 93, Engl. Ed.) where, in treating of glands, includ- 
ing glandular hairs, he says : " The anatomical peculiarity of the 
glandular parts of the epidermis consists in the appearance in the 
cell wall of that body, which is termed the secretion of the gland, 
« a part sharply defined from the cellular layers. The wall 
grows in thickness at the glandular spot by intercalation of a lay- 
er between its outer and inner side. The intercalated mass dif- 
fers in material from the cellulose and cuticular wall and is termed 
a secretion." 

Another passage on the same page reads as follows : — " More 
careful investigations are necessary to answer the question as to 
the appearance and origin of the secretion. But in any case it 
is incorrect to imagine a " perspiration '' in the sense of a passage 
of large optically determinable masses formed in the interior of 
the glandular cells through the membrane.'' And on page 99 
the author mentions one single exceptional case known to him : 
" The bases of the young leaves of Ostnunda are covered with a 
rich amorphous mucilage. This originates from long septate 
hairs with large bead-like cells, each cf which in the stages of 
development observed, is completly filled with a mass of muci- 
lage. The origin of the latter remains to be investigated." • 

I venture to suggest that the hairs of Brasenia may form 
another exception. In the first place we do observe " large opti- 
cally determinable masses " in the interior of the hair which are 
nmilar to the secreted masses, diminishing as the secretion — in 
the sac^— increases, and which finally disappear. Moreover we 
have seen that by destroying the restrictive power of the enclosing 

* Smce tbb paper was read, No. i, Vol. I, of the Annals of Botany, has reached 
n, m which W. Gardiner and Tokutaro Ito discuss the structure of the secretory cclU 
*i, Oiwmmdm regaii$^ L., and Bltch$ntm otddeniaU^ L. According to their investiga. 
taM, " the ceU-conteDts usually escape by means of a small localized rupture of the 
*tO " (p. 40), or '* the whole wall through disorganization breaks down on all sides 
■•4 (he iWoDco drops quietly escape *' (p. 41). 
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protoplasm, we can cause the rapid passage of those masses through 
the cellulose layer of the cell wall; for we cannot well believe that 
in the very short time during which this passage is completed, a 
transformation of a portion of the cell wall into mucilage has taken 
place. As another proof for the direct passage of the mucilage 
through the wall must be considered the absence of any swelling 
or striation of the cellulose layer after the rupture of the sac and 
while the mucilage in the hair continues to diminish and disappear. 
We may, therefore, assume that the increasing turgor inside of the 
hair forces the mucilage through the surrounding protoplasm and 
through the cellulose layer of the wall. 

If, finally, we ask ourselves of what possible use the mucilage 
might be to Brasenia, we can only suppose that it must serve 
the plant as a protection against the attacks of water animals 
which are prevented by its slippery and yielding, but at the same 
time firm consistency, to crawl on its surface and to eat the tender 
growing parts. Moreover, the numerous kinds of larger water 
Algae cannot attach themselves to the growing stems and 
buds, although, as mentioned before, Bacteria and also Diatoms 
seem to thrive in the mucilage. 

In the intercellular air-canals we often meet with projecting 
hair-like structures. Sometimes they are simply slight protuber- 
ances from the cells lining the canal, but usually they are large 
outgrowths of those cells, of a cylindrical, sac-like shape, or they 
are inflated and widening from the base toward the rounded end 
(Figs. 5, 6, 7). The interior is most commonly continuous, but 
occasionally one to three cross-partitions may be noticed. These 
hairs are often found in groups of three or four, seldom singly 
(Fig. 7), but most frequently occurring in large numbers, all 
around the canal, pressing against one another and, at some 
points, effectually closing the entire cavity. For a considerable 
but varying distance from such a point many cells bordering 
upon the canal send such outgrowths into the open space, dimin- 
ishing in number as the distance increases, and the interstices 
between them are usually filled with mucilage (Fig. s). 

A lining of mucilage of varying thickness is also found in 
such parts of the canal where there are only a few hairs or none 
at all (Fig. 5, mu, upper canal). The lining does not always 
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extend all around the canal, but often covers only patches of its 
wall ; it frequently passes over some of the hairs, covering and 
enclosing them entirely. In cross-sections the outer edge of the 
lining is firm and smooth, assuming a distinct yellow color in 
chloriodide of zinc, or in potassic iodide and sulphuric add : it 
is, in foct, a thin IsLytr of cuticle raised in a coherent film from 
the wall of the canal by the mucilage forming under it Wher- 
ever the mucilage occurs calcium oxalate is neariy always found 
in abundance ; not, however, inside the cells or in separate recep- 
tacles, but imbedded in the mass of the mucilage in the form of 
crystals, usually octahedral, which are firequently of extraordinary 
sixe and beauty. Quite often large crystalline conglomerates 
cling to the sides of the canals, which are always coated besides 
with a dense crystalline layer of this salt 

The internal hairs have a thin membrane, and most of them 
bear on their surface numerous bubble-like excrescences, which 
sometimes attain considerable size (Fig. 6). Some rest oa the 
hair on a broad circular base, others barely touch it at one point 
(Fig, 6). In the former case, when their elevation is very slight, 
an exceedingly thin membrane, the continuation of the outer- 
most layer of the wall of the hair, seems to cover them. This may 
be noticed after treatment with nitric acid and subsequent appli- 
cation of chloriodide of zinc I was unable to discover, with any 
degree of certainty, the least trace of a membrane around the 
globular bubbles. Other bubbles of exactly the same appearance 
and structure are frequently found on the sides of the canals, cling- 
ing to the walls of cells that have not grown into hairs. 

Mellink* noticed "small hemispherical, t or more rarely pedi- 
cded bubble-like elevations" on the hairs of Nymphaa^ and 
reaches the conclusion that the cuticle of the hair is thickened in 
some places so as to cause them. The bubbles on the hairs of 
Braunia are not stained by chloriodide of zinc, potassic iodide, 
or nitric acid \ (while the cuticle of the epidermis and the suber- 
ized parts of the endodermis react beautifully); they are evidently 

t •• Halbkieisianiiige," which I snppote ought to read ** halbkngeUomuge." 
X lifeUmk does not report the apphcatiofi of reagents to prove that Uie bubbles are 

realljr a thickening of the catide, bot simply says that they are not hollow, because 

■cetic acul*raaaniHn wHI stain thenvanirormly red. 



^ • 
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drops of mucilage. I frequently saw two or more of them flow- 
ing together or clinging to one another like drops of any viscid, 
semi-fluid substance. In some instances it can be demonstra- 
ted that the mass of mucilage filling the space between some 
hairs which are not in close contact, is formed of these drops, 
for not having perfectly coalesced they can be made out 
individually. How these mucilage drops are formed remains 
to be investigated; the internal hairs do not contain any 
mucilage masses as the external ones do. In many of them 
active protoplasmic currents and large nuclei may be observed, 
and others contain a great deal of starch (Fig. 7). These hairs 
are sure to be found in such intercellular canals as, by some 
agency or other, have been injured, and it is evident (as Mellihk 
has pointed out in reference to Nymphaa albd) that the formation 
of the hairs is an eflbrt of the plant, and in most cases a very 
eflectual one, to repair the damage by closing up the canal. The 
wounds healed in this way may be caused by various mechanical 
forces. In several stems were found egg or larva cases suspended 
in the intercellular canals nearest to the surface of the stem. 
The animal had punctured the superficial layer of cells and 
deposited its eggs inside in longitudinal rows, which were plainly 
marked on the outside by distinct dots. These cases or sacs 
were obliquely suspended in the air- passage and connected with 
the outer world by a short narrow canal. The plant had 
promptly surrounded the intruder by numerous hairs of the kind 
described. It is not improbable that the larvae when they leave 
their temporary abode, cause at least some of the wounds found 
on the stems. 

Internal hairs are often met with, as stated above, quite far 
from the wound. As this was also the case with Nymphaa alba^ 
Mellink thinks that these outgrowths are caused by a certain 
" irritation," proceeding from the wound and conducted through 
considerable distances by the protoplasm, which he assumes to 
be continuous through the cells of the aflected tissues. Without 
doubting in the least the importance of the doctrine referring to 
the continuity of the protoplasm, I cannot help thinking that in 
our case the expansion of cells into an air-canal is rather vaguely 
explained by the " irritation ** theory. Assuming, as above, the 
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existence of a high pressure in the air-passages, we must admit 
that the opening of one of them by some mechanical injury 
would temporarily diminish that pressure. The turgor in the 
cells bordering upon the canal would cause them to grow in the 
direction of the least resistance, i. e., into the open space of the 
canal, until the hairs thus formed would close the opening. That 
the portion of the canal near the wound was most likely filled 
with water may be concluded from the fact that in all sections, 
both from fresh and alcohol material, the mucilage filling the 
spaces between the hairs, even at some distance above the wound, 
abounds in bacteria, and even sometimes diatoms, of the same 
kind as those that are found on the outer surface of the plant 
Should these observations and conclusions prove correct, the 
same arguments might be applied with equal force to account for 
the origin of the curious formations known as tylosis, with which 
the hairs in question have many analogies.* 

EXPLANATION OP PLATES. 

Flats LXXVIL— Pig. l—RooUet with enveloping sheath, sh. x 20. 
Pig. 8 — CroM-section of stem; c, cortical portion; ic, intercellular air- 
canals ; m, mestom; h, hadrom canal; 1, leptom (The shaded part between 
the leptom bundles— parenchyma cells— takes up more space than the tissue 
it represents really does.) x SO. Pig. 8— Longitudinal tangential section of 
stem near node, through mestom (m, Pig. 8) ; h, hadrom canal ; sd, spiral 
ducts : St, sieve-tube, x 890. Rg. 4— Cross-section of floating leaf near upper 
epidermis; e, epidermis cells; p, palisade cells; a, large air-cavity under 
stoma X (MX). Hg. 5— Cross-section of intercellular air-canal in petiole, almost 
filled with internal hairs, hr, and mucilage, mu ; one of the canals bordering 
on It is lined with a thick layer of mucilage, mu. x 180. Pig. 6— Internal hair 
b6set with mucilage drops, x 480. Pig. 7— Internal hair containing starch. 
X 890. . 

Plats LXXVilL — Pig. 8 — Epidermis cell beginning to produce a hair ; 
e, adjoining epidermis cells, x 600. Pig. 9— the same, after the formation of 
a cross-partition, x 600. Pig. lO^Toung hair; pc, pedicel cells; pr, proto- 
plasma layer ; mu, mucilage, x 600. Pig. 11— Hair with incipient mucilage 
sac, ms ; mu, mucilage ; pr, protoplasm (in circidation); pc, pedicel cells, x 500. 
Pig. 18— Hair with mucilage sac x 500. Pig. 18— Hair with sac burst ; muci- 
lage has disappeared, and granular dead plasma remnants are left, x 500. 
Pig. 14— Hair with two large mucilage drops, x 880. fig. 15— Portion of hair 
with mucilage much reduced ; the dotted curves are to indicate the doublc- 
concave shape of the drop (cf. text), x 500. Hg. 16— Hair with remnants of 
first sac and entire new one. x 880. Pig. 17 — Same hair after bursting of 
second sac (cf . text, p. 89). x 880. 

• Cf. Mellink, 1. c. 



New or Rare Grasses. 
By Dil Geo. Vasey. 

In the last number of this journal were described several 
new Pacific coast grasses. A considerable number of other new 
or interesting forms have been received as the result of the col- 
lections of different explorers, and I wish here briefly to give a 
short account of them. Mr. J. Macoun botanized in Vancouver 
Island the past season, and, in addition to the Alopecurus described 
in the January number, he sends the following : Deyeuxia Vancau^ 
verensisy a small species, lo or 12 inches high, with spicate pani- 
cle I ^ to 2 inches long, approaching D, strigosa^ Kth./ also Dey- 
euxia breviaristata^ 2 to 3 feet high, radical leaves very long, pan- 
icle 4 inches long, narrow, loose, with short erect branches ; narrow 
glumes equaling the flower, the awn shorter than its glume or 
nearly absent ; hairs sparse, ^ to ^ as long as the flower. Des^ 
chatnpsia caspitosa, yaLriety maritimaj 6 to 8 inches high, grow- 
ing on the seashore ; Deschampsia atropurpurea^ variety minor^ 
culms 10-12 inches high, slender, panicle few- flowered, spikelets 
much smaller than the type ; Glyceria pumila, about 4 inches 
high, panicle small, mostly ot three to Ave approximate sessile 
spikelets with a lower branch ^ to i inch long; Bromus 
Macaunii, closely resembling B. erectus, Huds., but with a smaller, 
purplish panicle ; Elymus Vancouver ensis^ culms stout and rigid, 
leaves involute and rigid, spike thick and dense, 4-5 inches long, 
spikelets rigid, crowded, merely mucronate or very short awned. 
With this are several peculiar forms or varieties, probably of 
Elymus Atnericanus, 

Mr. Thos. Howell, of Oregon, in addition to the two species 
described in the January number, sends Melica Harfordii, variety 
minor ^ from the Siskiyou Mountains, 10-12 inches high, with a 
much reduced panicle ; also the first introduction into this coun- 
try, so far as I know, of Elymus Caput- Medusa, Linn. ; Glyceria 
angustata, which is the Atropis angustata, Gris. in Ledeb., Poa 
angustata, R. Br., and P. Nootkaensis, Rupt. It is properly a 
Glyceria by its convex — not keeled — glumes, and by its aquatic 
habit. Also Glyceria festucceformis, Heyn., which seems abun- 
dantly distinct from G, distans. 
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Mr. G. C. Nealley, who has made a thorough exploration of 
Western Texas, has discovered several new species, among which 
are Triodia NealUyi^ of similar aspect to T. avenacea, and another 
Triodia of which, unfortunately, too little for full characterization 
was collected and which may be called T. repens ; also Bautelaua 
stricta, 2-3 feet high, with rigid, erect culms, and panicle of 4-6 
short, appressed spikes; Stipa JUxuosa, a species resembling 5. 
avenacea^ but distinct, with larger panicle, longer and more capil- 
lary branches and much smaller spikelets ; Sporobolus Nealleyi^ 
a dwarf, erect species, with small, open panicle ; also a remarkably 
large, robust, heavy-panicled variety of Sporobolus cryptandrus^ 
Gr., also good specimens of Muhlenbergia tnonticola, Buckl., and 
of what is probably M, spicifortnis^ Trin., and two other new 
species or varieties of Muhlenbergia, 

Prof. S. M. Tracy collected in New Mexico, Arizona, S. Cal- 
ifornia, Nevada, Utah and Western Colorado, over 200 species of 
grasses, many of them interesting, particularly the Orysopsis 
Webberi^ collected at Reno, Nevada, the first specimens which 
have been collected since those by Mr. Lemmon, on which the 
species was founded by Dr. Thurber, as Eriocoma Webberi, 

The following appear to be new : Poa Tracyi, from mountain 
sides near Raton, New Mexico. It is of ^'tflextwsa group, 2 to 
3 feet high, with short leaves, panicle 4 to 6 inches long, spikelets 
large, flowing glumes strongly five-nerved, scabrous- pubescent, 
hairy at the base ; Diplachne Tracyi, near D. fascicularis^ i ^ to 
2 feet high, erect, and narrow, leaves equaling the culm, panicle 
long, branches appressed, spikelets seven to nine-flowered, flow- 
ering glumes with two acute lobes at the apex and a short awn 
between them. In clumps growing in ditches at Reno, Nevada, 

The Proposed Botanical Exchange Club. 

The committee appointed by the Botanical Club of the 
A. A. A. S. at the New York meeting, to act for the Club in the 
formation of a Botanical Exchange, after considerable corres- 
pondence and the consultation of the rules and regulations of 
similar organizations abroad, is now in a position to submit to 
the members of the Club certain tentative propositions, on which 
individual opinion is solicited. 
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The Regulations of the Botanical Exchange Club of the Brit- 
ish Isles, published in pamphlet form at Manchester in 1886, 
seem applicable to our needs with certain necessary modifica- 
tions. In order to bring these before the botanists of the coun- 
try, a synopsis of them is here presented, arranged with reference 
to America instead of Great Britain. 

(i.) The object of the Club will be to facilitate the exchange 
of herbarium specimens of American plants, specially of rare 
species and varieties. The conditions of membership to be that 
each member shall furnish a parcel of specimens annually and 
pay a yearly subscription of a sum not to exceed ($3.00) three 
dollars, to meet the expenses. Members will be entitled to 
a share in the distribution of specimens made in the early part of 
the year following that in which their subscriptions and parcels 
were sent. 

(2.) The annual list of Desiderata will be made up by com* 
bining those of all the members of the Club, and then be printed 
and sent to every member. Each individual list must not exceed 
a certain number of species annually, for if unlimited the printed 
list would be too voluminous for practical use with our very 
extensive flora, at any rate for a number of years. The deter- 
mination of the annual number of desiderata will require further 
consideration. Other plans will probably be proposed. 

(3.) Some member will have to act as distributor each year, 
either voluntarily or, if no one is found willing to act without 
recompense, provision will have to be made for employing a dis- 
tributor at a small salary. The plan as here outlined would not 
necessitate very much work, and it certainly would be of an in- 
teresting nature. The Committee will be pleased to receive com- 
munications relative to this.* 

(4.) It will be necessary to adopt some one check-list as the 
official one of the Club, and this must either be used in sending 
lists of desiderata by marking the species desired, or if a reliable 
numbered check-list can be procured, the list of numbers might 
be sent. This is also a question for further consideration. It 



*Dr. Vasey writes that Commissioner Colman has consented, if it be deemed ad. 
visable, that the Botanical Division of the Department of Agriculture take charge of 
the exchanges ai^d distribvition without expanse to the members of the dub,— N. L. B. 
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has been the experience of the British Club that manuscript 
lists of desiderata should not be received. 

(5.) Each species should be represented by a number of 
specimens to be determined when the probable number of mem- 
bers shall be ascertained. It is not necessary to emphasize at 
this time the necessity for complete and satisfactory specimens 
being furnished, with appropriate labels. 

The British Club had in 1886 a membership of fifty-eight, 
and has been in successful operation for a number of years. It 
would seem certain that at least an equal number of American 
botanists would consider it advantageous to join a similar 
organization. 

Suggestions regarding the matter here presented and appli- 
cations for membership should be sent to the chairman of the 
Committee, Dr. George Vasey, U. S. Department of Agricul- 
ture, Washington, D. C. The Committee. 

Castalia versus NymphsBa. 

It may be of interest to those concerned in the discussion of 
Nyntphaa and Nuphar^ brought up in the pages of the BULLETIN, 
to know that Sir James Edward Smith, in his '' Introduction to 
Physiological and Systematic Botany," published in 1807, refers 
as follows (p. 385) to Castalia: '* I believe Mr. Salisbury's Cas- 
/a/r^ is well separated from Nytnphcea^ s^q Annals of Botany, v. 
2, 71." It would appear from this that, whatever Smith may 
have done the year following, in 1807 he accepted Castalia and 
credited Salisbury with it. JOSEPH F. JAMES. 

Notes on Smilax pumila, Walt, 

The division of Quercus into two sections, oiie annual-fruited 
and the other biennial-fruited, is familiar to botanists, but it is 
not so well known that the genus Smilax mightbe similarly divided. 
Most of our Atlantic coast species flower in spring or early sum- 
mer and ripen fruit the same year. 5. laurifolia^ L., flowers in 
July and August, and Chapman notes (Fl, p. 476) that its berries 
mature "in the fall of the succeeding year." 5. putnila, Walt., 
docs not bloom till October, but neither Chapman nor Wood 
mentions the time Its berries ripen, por does Walter in his origi- 
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nal description. A fruiting specimen, collected in South Caro- 
lina during the last week of December, affords conclusive evidence 
that this interesting species, as might have been expected, is to 
be classed, in this respect, with 5. laurifolia*^ The main branch 
of the specimen bears discolored reddish leaves, evidently of two 
years' growth. A single lateral branch has leaves still fresh and 
green in appearance. On the main branch are several clusters of 
ripe red fruit, while on the other the berries are still very small 
and green, in fact scarcely more than ovaries from which the peri- 
anth has but recently fallen. No one examining this specimen 
could doubt that the immature fruit resulted from the flowers of 
last October (1887) and that the full-grown red berries must be 
the fruit of the preceding year (1 886). If any confirmation were 
necessary it is afforded by a specimen from Wm. M. Canby's 
herbarium, collected in March, 1869, at Hibemia, Florida, which 
shows the fruit still ?mall and green but somewhat farther ad- 
vanced than the young berries in this December specimen. 

Wood's description of 5. putnila appears more correct than 
Chapman's in two or three particulars. Chapman says, ** berry 
whitish," — Wood, " red when ripe." The latter is strictly correct, 
although it is quite probable that the berries may be whitish be- 
fore fully mature. Chapman says, " leaves five-ribbed," — ^Wood, 
" three to five-veined." In my specimen the leaves are very 
strongly three- veined, the intra-marginal veins being too slight to 
deserve notice. Finally, Chapman has " peduncles about twice 
as long as the petioles," — Wood, "peduncle as long as the peti- 
ole." Here, again, Wood is right, the peduncle being, if any- 
thing, slightly shorter than the petiole. Students of Smilax are 
aware that these points of diflerence are all of specific value in 
this difficult genus, and it is therefore well to put upon record 
the close agreement of the specimen examined with Wood's de- 
scription. 

I may note in conclusion that the ovoid berries are distinct- 
ly and strikingly acute, a peculiarity of shape unmentioned by 
Wood, Chapman or Walter. E. E. STERNS. 

*It is interestiiig to obferve that these two species are also closely allied by the 
fact (fide Gray, F. F. & G. Bot«, p. 337) that each has a one-celled ovary, a notable 
'ariatiQn from the trilocular Qviuy almost aniversal in this large genos. 



index to Recent American botanical Literature. 

AscUpiads — Insect relations of Certain. — Chas. Robertson. 

(Bet Gazette, xii., pp. 207-216 and 244-250). Illustrated. 

In these papers the writer records a series of observations on 
several species of Asclepias and Acerates with regard to bees, 
wasps, flies, butterflies and moths, tabulating the number of 
pollinia carried by each and comparing the results of their visits. 
CeUopogon parviflorus^ LindL — Fertilization of, — Chas. Robertson. 

(Bot Gazette, xii., pp. 288-291). 
Catalogue of North American Plants. J. H. Oyster. (2d Ed., 

Pamph., 8vo., pp. 125, Paola, Kansas, 1888). 

This check-list is a great improvement on the original one of 
Dr. Oyster, both in completeness and in typography. Indeed 
we note really few errors. The paper is poor, however, and the 
font of type used was old and dull. The number of species 
enumerated reaches 10,123, contained in 1665 genera. A good 
feature of the list is the appended index. The alphabetical 
arrangement adopted by Patterson is followed both as to genera 
and species ; now let Mr. Patterson adopt the plan of numbering 
both species and varieties — with an index. 
Cinchona in Bolivia — The Cultivation of — H. H. Rusby, M.D. 

(Reprinted from the Pharmaceutical Record, Oct. i, 1887). 

This is one of the most important botanical papers read at 
the New York meeting of the American Association, when it was 
elaborately illustrated by a fine series of the bark and mounted 
specimens of the various species and hybrids collected by Dr. 
Rusby during his visit to the Cinchona plantations. After 
making an interesting comparison between the pure stock Cin- 
chonas cultivated in India and the mixed hybrids cultivated in 
South America, the author proceeds to state some of the fallacies 
in characterizing species and concludes the essay with brief des- 
criptions of the fifteen species, varieties and hybrids, in cultivation 
in the Mapiri District 
Food-PUmts of Lepidoptera, — ^Wm. Beutenmucller. (Entomo- 

logica Americana, iii«, pp. 157-159 and \%o). 

Lists of plants observed supporting three species of mothb, 
one of which was noted feeding on no less than seventy-tbrec 
difiereitt trees aad shrubs 
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Fungi from Various Localities — New Species of, J. B. Ellis and 

B. M. Everhart. (Joum. Mycol, iv., pp. 9, 10). 

Eight new species of Pl^lUsticta described. 
Fungi — New Iowa, J. B. Ellis and B. D. Halsted. (Joum. 

Mycol., iv., pp. 7, 8.) 

Seven new species in the genera Cercospora, Cylindrosporium^ 
Vermicularia and Phoma. 
Fungi, — Some exotic, M. C. Cooke. (Grevillea, xvi., pp. 25, 26). 

Cucurbitaria Ravenelii from Aiken, S. C, Cylindrocolla quer- 
cina from New Jersey, and Hypocrea Amazonica from Para, are 
described. 
Guide to the Student in Botany, Edw. S. Burgess, A.M., (Pamph., 

i2mo. pp. 44, 1887). Syllabus of the course in Botany, 

Washington High School, 1887- 1888. 
Injuries produced by Parasitic Fungi upon their Host-plants. 

A. B. Seymour. (Amer. Nat, xxi., pp. 1114-1117). 
Jamaica, — Bulletin of the Botanical Department, (No. 4, Nov. 

1887). 

The table of contents contains eight titles, including the Cul- 
tivation of Coffee and the Grape Vine, Orange Seedlings and 
Sugar Cane Manures, Cinchona Bark, Coco Nut Palm Disease, 
Plants in flower or fruit in the Gardens, Notes on some recent 
Acquisitions and the value of the Cultivation of Timber. 
Jamesia Americana, (Garden, xxxii., p. 522; one figure). 
Leaf Prints, — Horace M. Engle. (Bot. Gazette, xii., pp. 83-85). 

We have received from the author a series of impressions of 
leaves in green ink, similar to those used on plates x, xi, and xii 
of the Bulletin, the method having been described by him in 
the Gazette as quoted above. The process seems most success- 
ful with thin, well pressed specimens of ferns. 
Life Histories of Plants, — Contributions to the, Thomas Meehan. 

(Proc. Acad. Nat. Sci., Phila., 1887, pp. 323-333; four figs.) 

Mr. Meehan has discovered that Amphicarpcea monoica 
occasionally fruits as well above ground as from its cleistogamic 
flowers, and is eminently fitted for self-fertilization. He has also 
watched Cephalanthus occidentalis in order to see the opening of 
the flowers and the extension of the pistil, and found that they 
••open rapidly soon after dark and never during the day-time/' 
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and that they are " most completely adapted for self-fertiliza- 
tion;" the homology with the Composites is carefully traced. 
Amorpha canescens, Nutt, and OxybapJtus hirsutus were watched 
during anthesis and some interesting observations are recorded. 
It is also noted that the stamens in Echinocactus are irritable and 
that the flowers of Magnolia glauca open at 4 p.m. three days 
in succession and then remain open till they fade. 
List of Flowering Plants and Ferns found in Charlotte County ^ 

New Brunswick, James Vroom and others. (Pamph., 8vo., 

pp. 12, St Stephen, 1887). 

An enumeration of the Phanerogamia and Pteridophyta hith- 
erto found in the county. Localities for rare species are indicated. 
Many Idle Weeds. — ^W. W. Bailey. (Swiss Cross, ii., 1 887 ; illust). 

During the year Prof. Bailey contributed a series of articles of 
a popular character illustrated by himself. They included special 
papers on Composite and Ferns, as well as directions for field 
and herbarium work. 
Orchids — Native. — E. S. Gilbert (Vick's 111. Month. Mag., xi., 

pp. 12-14; illustrated.) 

This is an interesting popular article on our native species, 
and is well illustrated, with the exception of Habenaria fimbriata, 
which is poorly figured as Orchis grandiflora. 
Papaw — A new hardy. (Gard. Chron., ii., pp. 716, 717 ; two figs.) 

This is a hybrid between Carica porphyrocarpa and C. Can- 
dtmarcensis ; the figures illustrate the germination of the seeds 
within the fruit 
Phragmidium mucronatum, Lk., var. Americanum^ Peck. — The 

Rose Brand. — ^J. L. Zabriskie. (Journ. N. Y. Micros. Soc, 

iv., p. 80 ; one figure.) 
Phyllactinia guttata^ Lev.^ on Leaves of Celastrus scandens^ L. — ^J. 

L. Zabriskie. (Journ. N. Y. Micros. Soc., iv., p. 80; one fig.) 
Plants of Economic Value as Food for Man and Stock in Texas 

and New Mexico. — Clifford Richardson. (Agric. Sci., i., pp. 

269-275.) Notes and analyses of two species of Opuntia. 
Pollen grains — Three Nuclei in. — Byron D. Halsted. (Bot 

Gazette, xii., p. 285 ; illustrated.) 

The observations were made on twigs of Sainbucus racemosa 
forced in the hou$e on the 3d of March, 
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Ramularia and Cercospora — Additions to, — ^J. B. Ellis and B. M. 
Everhart (Journ. MycoL, iv., pp. 1-7.) 
Twenty-six new species characterized, with notes on others. 

Rhododendron punctatum, — Asa Gray. (Gard. Chron., ii., 1887; 
also reprinted in Gard. Month., xxx., pp. 26, 27.) 

Thallophytes in Medicinal Solutions, — R. G. Eccles, M.D. (Journ. 
N. Y. Micros. Soc, iv., pp. 19-28; five cuts.) 
An interesting account of the development of various Fungi 
and Bacteria in solutions used as medicines, such as Phosphoric 
Acid, Muriate of Morphia, Sulpho-cyanide of Potassium. The 
remarkable fact is recorded that some of these organisms still 
evidenced vital action after being hermetically sealed in a cell for 
over two years and three months ! Observations and experi- 
ments on the same and many additional fluids are described in 
the Transactions of the Botanical Society of Edinburg, xi., pp. 
312-318, with three plates, by Dr. James Gumming. 

UmbellifercB of E, United States — Notes on, — Developfnent of the 

Umbellifer Fruit, — John M. Coulter and J. N. Rose. (Bot. 

Gazette, 1887; a series of articles continued through the 

volume ; nine plates.) 

As we suppose that all readers of the BULLETIN have also 
access to the Gazette, it has been our custom to note the papers 
of the latter by title only, and we will content ourselves in this 
case by recording only the changes in nomenclature made by 
the authors of the one here reviewed from those used in recent 
general systematic works. 

Archangelica hirsuta^ T. & G., becomes Angelica hirsuta, 
Muhl. ; A, dentatay Chaipm., = Angelica dentata ; A, atropur^ 
purea, Hoffm,,^Angelica atropurpurea, L., and A, Gfnelini, DC.» 
= Cailopleurum Gmelini, L^ch. Archemora temata^ Nutt., 
and A, rigida, DC, are referred to Tiedemannia under the same 
specific names. Hydrocotyle Canbyiy n. sp., is the H, umbellata. 
var. (?) ambigua, Gray. H, repanda, Pers., is H, Asiatica, L. ; 
Tltaspium is divided, T, trifoliatunt, Gray, becoming T, aure^ 
unty Nutt., var. trifoliatum ; and the var. atropurpureum also 
'>laced as a variety of aureum\ T, barbinode, Nutt, var. angus- 
"'folium^ n. var. has narrower and more sharply cut leaflets, and 
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comes from Illinois, Pennsylvania and Indiana; the apterous 
forms are referred to Zizia^ Koch ; T, aureum^ Nutt., var. apte^ 
rum, Gray, becoming Z. aurea, Koch, with a new variety Belh- 
bit, from the southern mountains of the Appalachian system, and 
T. trifoliatum^ Gray, var. apterum, is Z, cordata, Koch. Cfuero- 
phyllum Tainturieri, and its var. dasycarpum. Hook., are referred 
to C, procumbenSy Crantz, as varieties under the same names ; C. 
sativum, L., is Anthriscus Cerefolium, Hoffin. Discopleura NuU 
talii, DC, is referred to D, capillacea as a variety. Leptocaulis 
and Ammoselinum, which have been included in Apium, are both 
kept up as genera, Apium Butleri, Engelm., becoming Ammo^ 
selinum ButUri. The difficult genus Eryngium is not mono- 
graphed. 

Proceedings of the Club. 

The regular meeting of the Club was held on Tuesday even- 
ing, Jan. loth, 1888, at Columbia College, the President in the 
chair and thirty-two persons present 

Messrs. N. O. Wilhelm, W. C. Peckham and Geo. Rignell 
were elected Active Members. 

Miss Grace E. Cooley, Miss Clara E. Cummings, and Messrs. 
F. L. Harvey, Walter Deane, E. S. Bastin, Henry M. Ami and 
Chas. B. Plowright were elected Corresponding Members. 

Reports of officers for the past year were read and accepted. 

The following officers were elected for the ensuing year: 
President, Dr. J. S. Newberry; Vice-President, Thos. Hogg; 
Treasurer, J. F. Poggenburg; Recording Secretary, Arthur Hol- 
lick; Corresponding Secretary, Miss H. C. Gaskin; Librarian, 
Dr. N. L. Britton; Curator, Miss M. O. Steele; Editor, Mrs. N. 
L. Britton ; Associate Editors, Jos. Schrenk, C. H. Kain, H. H. 
Rusby, Miss Emily L. Gregory and Arthur HoUick. 

Prof Byron D. Habted read a paper upon ** Trigger hairs of 
the thistle flower (Cnicus altissimusy 

Dr. N. L. Britton remarked on a small collection of plants, 
made by Mr. W. S. Rusby in June, 1887, in the Black Hills of 
Dakota. Among the species represented are the following not 
recorded in the list by Dr. Gray in the Report on the Geology 
of the Black Hills by Newton and Jenney : 
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Actcea spicata, L., var.; Arabis hirsutay Scop.; Arenaria later- 
iflora, L. ; Ceanothus ovatus, Desf. ; Astragalus glabriusculus^ 
Gray (determined by Professor Porter) ; Potentilla Norvegica^ 
L. ; Saxifraga Janusii^ Torrey (on high limestone ridges) : 
Heuchera hispida^ Pursh ; Sanicula Marylandica, L. ; Thaspium 
aureutn, Nutt ; Aralia nudicaulis^ L. ; Antennaria plantagini- 
folia^ Hook.; Troximon glaucum, Nutt; AscUpias ovalifolia^ 
Dec. ; Veronica Americana, Schwein. ; Dracocephalum parvi- 
florum, Nutt. ; Liliunt PhiUidelphicufn^ L. ; Smilacina stellata^ 
Desf. ; Smilax herbacea, L., var. pulverulenta, Gray ; Cypripe- 
dium parvijlorum, Salisb. ; Maianthemum Canadense^ DC. ; and 
a species of Sisyrinchiunt collected in fruit 

Mr. E. E. Sterns read a paper upon " The fruit of Calycan- 
thus,'' and some brief notes on Smilax pumila^ Walt He also 
exhibited a nearly cylindrical mass of fibrous roots, about fifteen 
inches in length, which had been taken from a four-inch drain 
pipe five feet under ground, the entire mass having developed 
from three roots olPyrus Japonica, which had penetrated through 
a crack in the pipe and completely choked it He also showed a 
number of Southern fruits, among them those of Ilex cassine ; 
also /. opaca, with extreme forms of leaves, among them those 
with entire margins as figured in the BULLETIN, viii, p. 113, and 
the fruit of the Sabal palmetto. 



DEATH OF DR. GRAY. 

It is with the deepest sorrow that we record the death 
on Monday evening, January 30th, of our master and leader, 
Professor ASA Gray. Stricken with paralysis on the morn- 
ing of Nov. 28th, he lingered between life and death, while 
the hopes and prayers of all botanists went forth for his 
restoration to health, though from the first it was under- 
stood that all human effort to preserve his invaluable life 
would be of no avail. To American Botany his loss is 
irreparable. 
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Asa Gray.* 
By Walter Deane. 

With Portrait. 

Asa Gray died in Cambridge, Mass., on the 30th of January, 
1888. The world has lost a most distinguished botanist, and all, 
who knew him, a cherished friend. No words are needed to 
soaad his praises, and he himself would not have desired it. 

His early life was spent in the State of New York, where his 
love for botany was first developed. Born in Paris, Oneida Co., 
N. V , one of his earliest occupations was to feed the bark-mill and 
drive the horse at his father's tannery. He attended the Clinton 
Ofammar School and from there went to Fairfield Academy, enter- 
ing later the Medical College of the Western District of Fairfield ; 
iml, though he graduated with the degree of M.D. in 1 83 1, yet he 
never practiced medicine. This was an important period of his 
life, for it was in the winter of 1827-8 that his interest in botany 
was awakened by reading an article on the subject in Brewster's 
Edinburgh Encyclopaedia. The next spring he eagerly watched 
for the first flower and, with the aid of Eaton's Manual, arranged 
00 the old Linnxan System, he found it to be the little Claytonia 
Virginka or Spring Beauty.t During this time, he studied with 
Dr. Priest in his native town and was a pupil of Dr. John F. 
Trowbridge, of Bridgewater. The correspondence which he 
carried on with Dr. Lewis C. Beck, an eminent botanist, in regard 
to the botanical specimens which he had been collecting and 
ttiid>*ing, led to his going to New York and making the acquain- 

*la wntiog tbit article, I have consulted the various noticed of Dr. (iray that have 

^»» vntteo hitherto, and I would especially acknowledge the kindness of Mrs. (Jray 

•\ pfuk^fDe a sketch of Dr. Gray's journeys in Europe and America. 

*Tka pla&t proved to be Ciaytonia Caroiiniana, Mx., a species not recognized at 
the One. 
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tance of Dr. John Torrey, with whom he had already entered 
into a correspondence which lasted through the latter's life.* Dr. 
Torrey was, at that time, undoubtedly the most distinguished 
botanist in America, and his strong and marked character im- 
pressed itself firmly upon the mind of young Gray. 

Dr. Gray's early interests were not confined to botany alone, 
for, about this time, he delivered lectures on chemistry, mineral- 
ogy and geology,t as well as botany, at Mr. Bartlett's school in 
Utica. In 1833 Dr. Gray became the assistant of Dr. Torrey, 
who held the position of Professor of Chemistry and Botany in 
the N. Y. College of Physicians and Surgeons, and from this time 
Dr. Gray*s life was entirely devoted to his favorite science. While 

•The earliest letter preserved, of Dr. Gray*s botanical correspondence with Dr. 
Torrey, is dated January ist, 183 1, Gray being at ihat time twenty years of age. It is 
in answer to a letter from Dr. Torrey with reference to some planis sent him by Gray 
a short time before. The letter here follows : 

Bridgewater, Oneida Co., N. Y., Jan. ist, 1831. 
Dear Sir :— 

I received your letter through Prof. Hadley a few weeks since, and I embrace the 
earliest opportunity of transmitting a few specimens of those plants of which you wished 
a further supply. I regret that the state of my herbarium will not admit of my sending 
as many specimens of each as I could wish, or as would be desirable to you. I shall 
be able to obtain an additional supply of most of them during the ensuing summer, 
when it will give me pleasure to supply you with those, or any other interesting plants 
which I may meet with. I send you a few Grasses, numbered, also a few Mosses, etc. 
When you have leisure, you will oblige me by sending the names of those numbered 
and rectify any errors in those labelled. If you should be desirous of additional speci- 
mens, please let me know it and I will supply you in the course of next summer. Von 
ask me whether I am desirous of obtaining the plants peculiar to N. Y., New Jersey, 
etc., or of European plants. I should be highly gratified by receiving any plants you 
think proper to send me, and will repay )ou, so far as in my power, by transmitting 
specimens of all the interesting plants I discover. I know little of Exotic Botany, 
having no foreign specimens. I am particularly attached to the study of the Grasses, 
Ferns, etc. If you have any specimens to transmit to me, please leave them with Mr. 
Franklin Brown, Atty. at Law, Inns of Court, Beekman St., who will forward them to 
me by the earliest opportunity. During the next summer I intend to visit the western 
part of this State, also Ohio and Michigan. I shall devote a large portion of my time 
to the collection of the plants, etc., of the places I visit. If you know of any interesting 
localities, or where any interesting plants could be procured, please inform me, and I 
will endeavor to obtain them for you. Respectfully yours, 

' Prof. John Torrey, New York. Asa Gray. 

tWhen he went to Cambridge in 1842 he presented to Harvard College the collec- 
tion of minerals that he had made previous to going to New York. The collection, 
which contains some valuable specimens, is still in the possession of the university. 
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there, he issued the first century of his North American Graminece 
and Cyptracece, A second century was issued shortly after, but 
the work was never completed. He stayed with Dr. Torrey till 
the spring of 1834, and then returned to Mr. Bartlett's school, 
intending to resume his work at the college after the summer 
vacation. The financial condition of the college, however, pre- 
vented this, much to his disappointment, but, shortly after, in 
1836. through Dr. Torrey's kindness, he received the appointment 
of Curator of the New York Lyceum of Natural History. His 
first botanical papers were read before the Lyceum, in December, 
1834, and were entitled A Monograph of the North American 
Rkpuospcra and A Notice of Some New, Rare, or Otherwise 
Interesting Plants from the Northern and Western Portions of 
tke Statt cf New York. In 1836 he published his first text-book, 
Elewunts of Botany^ a work conspicuous for its clear and sound 
reasoning and original thought. It treats of the principles of 
morphology, histology and vegetable physiology, and prepared 
the way for the Botanical Text-Book. 

In 1835 or 1836 Dr. Gray was appointed botanist of the 
exploring expedition to the South Pacific, under Capt. Wilkes, 
btiring the long delays which attended the setting out of the 
expedition, preliminary work on the North American Flora, which 
had been many years before planned by Dr. Torrey, was begun. 
MTien the Wilkes expedition finally started. Dr. Gray resigned 
hk position as botanist, and became Dr. Torrey's assistant in the 
new Flora* The work was arranged according to the Natural 
System, and in its scope was to be far ahead of anything that had 
Utherto appeared. 

In 1838, Dr. Gray received the appointment of Professor of 
Botany in the University of Michigan, though he never filled the 
cfcair. He continued to work with Dr. Torrey in New York and, 
in July and October, 1838, Vol. I, Pts. I and 2 of the Flora of 
Svrth America were published. In November of this year he 
ufled for Europe, to consult the various herbaria, which contained 
large collections of American plants made by foreign collectors. 
He visited England, Scotland, France, Germany, Switzerland, 
Italy and Austria, and met all the eminent botanists of the day, 
forming life-long friendships with some of them. His acquaint- 
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ance with Sir J. D. Hooker dates from this time. He worked 
incessantly wherever he went and returned to America well 
stored with information for the continuance of the Flora.* VoL 
I, Pts. 3 and 4 of the Flora were published in June, 1840, com- 
pleting the volume of 711 pages. Vol. H., Part i, appeared in 
May, 1 841, Pt. 2 in April, 1842, while Pt. 3, completing the volume 
of 504 pages, was not published till February, 1843, after Dr. Gray 
had gone to Cambridge. Here the work was stopped, till it was 
resumed long after, single-handed, by Dr. Gray. The pressing 
professional duties of the two associates, besides the constant 
work required in elaborating and publishing the large collections 
that were constantly being brought in from different parts of our 
country, necessitated the suspension of the work, at least for the 
time. 

In 1842, while visiting Mr. Benj. D. Greene in Boston, he 
accepted an invitation from President Quincy, Mr. Greene's 
father-in-law, to take the chair of Fisher Professor of Natural 
History in Harvard University, a position which he occupied till 
his death. Under him have grown up the vast herbarium and 
botanical library and garden, which, at the time of his going to 
Cambridge, were still in their infancy. At that time there was a 
single greenhouse, no herbarium, and but few botanical works. 
For eight years there had been no head at the Botanic Garden, 
since Thomas Nuttall resigned his position as curator, in 1834, 
to which he had been appointed in 1822, on the death of William 
D. Peck, the earliest and only professor before Dr. Gray. The 
Cambridge Botanic Garden was established in 1805, and Prof. 
Peck was appointed to direct it, as well as to give botanical 
lectures in the University. Through lack of funds, however, but 
little material of value for research was collected till Dr. Gray's 
accession. 

Mr. Peck built the house in Garden Street which has been 
the home of Dr. Gray for so many years and from which have 
come so many valuable works. The large and comfortable study, 
added in 1 848, faces the south and east and looks out upon the 
garden, blooming with plants all through the growing season, 

•A detailed account of this trip is given by Prof. C. S. Sargent, in the New York 
Sun for January 3d, 1886. 
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while especially prominent is the great family of the Compositae, 
to which Dr. Gray has been so devoted. You were almost 
always sure, on going past the house to the herbarium, to see 
aim cither working at his study table, which was in the centre of 
the room« or bending over his microscope, which stood in the 
cast window. A fireproof building, annexed to the house in 
1864, contains the Library and Herbarium, both the gift of Dr. 
Gray, who said to the writer not long ago, " I have been all my 
life accumulating this library for you younger botanists to work 
with.*' The library now contains about 8,000 books and pamph- 
lets, while the Herbarium ranks among the leading herbaria of 
the world. 

In' 1842 appeared the first edition of The Botanical TexU 
Bpok, comprising an Introduction to Structural and Physiologi- 
cal Botany and the Principles of Systematic Botany, with an 
account of the chief natural Families of the vegetable Kingdom, 
and notices of the principal officinal or otherwise useful plants. 
Tnb work was published shortly after his removal to Cambridge, 
having been written previously in New York, in the midst of his 
other engrossing labors. This work, so ably written in that 
dear and lucid style that characterizes all his writings, quickly 
passed through the first edition, and a second, third, fourth and 
fifth edition appeared in the years 1845, 1850, 1853 and 1857. 
Volume I of the sixth and last edition, published in 1879, 
ondcr the same title, was entirely new, the other editions having 
been rewritten in good part. This edition it was decided to 
ifividc into distinct volumes, to better treat of the wide range of 
wl^ccts. Dr. Gray writing the first part, which treats of Struc- 
taral Botany or Organography on the Basis of Morphology, to 
which is added the principles of Taxonomy and Phytography 
and a Glossary of Botanical Terms. Volume II, on Physio- 
logical Botany, by Prof Geo. L. Goodale, was published in 1885. 
Voltinic III, on Cryptogamic Botany, by Prof. Wm. G. Far- 
low, is soon, it is hoped, to appear, while Volume IV, on the 
Natural Orders of Phaenogamous Plants, Dr. Gray, said nearly 
ten years ago, that he rather hoped than expected himself to 
draw up. It is certainly not to be wondered at that he never 
accomplished it 
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In 1846 he published, in the Memoirs of the American Acad- 
emy, Chloris Boreali' Americana, being illustrations of new, rare 
or otherwise interesting North American plants, selected chiefly 
from those brought into cultivation at the Botanic Garden of 
Harvard University, Cambridge. This work was illustrated with 
ten plates. Only the first decade appeared. In 1848 was pub- 
lished his Genera Antericce Boreali- Orientalis Illustrata, beauti- 
fully illustrated with figures and analyses from nature by Isaac 
Sprague. A second volume appeared in 1849. These two vol- 
umes contained one hundred and eighty-six plates, but unfortu- 
nately the work was not continued. 

Dr. Gray's wonderful power of making botany interesting to 
the young is shown in his Botany for Young People. The first 
book on this subject is entitled How Plants Grow, and was pub- 
lished in 1858. It gives a simple introduction to Structural 
Botany, with a popular flora of common plants, both wild and 
cultivated, profusely illustrated. Many a botanist of the present 
day looks back with grateful recollections of the first impulse 
given to him in his botanical infancy by this book. The other 
book of this series is How Plants Behave^ published in 1872, 
being a description in the very simplest language of how plants 
move, climb, employ insects to work for them, etc. 

In 1868 was published Fields Forest and Garden Botany^ 
being a simple introduction to the common plants of the United 
States east of the Mississippi River, both wild and cultivated. 
Those who have used this book know how useful and indispen- 
sable it is in studying the plants of the garden. Dr. Gray was 
never satisfied with this work, and hoped to entirely revise it 
within a few years. In 1848 appeared a work, which, perhaps, 
more than any other, has been the constant companion of botan- 
ists of the Northeastern United States, both at home and in the 
field. To all those interested in a knowledge of our plants, the 
Manual is a household word. This book was entitled A Manual 
of the Botany of the Northern United States, It has passed 
through five editions, the last appearing in 1867. Of this there 
have been eight issues. The first edition included the region 
from New England to Wisconsin, and south to Ohio and Penn- 
sylvania, inclusive. It afterwards embraced all the country east 
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of the Mississippi River and north of North Carolina and Ten- 
nessee. 

In 1857 he published his First Lessons in Botany and Vege- 
table Physiology, with a glossary of botanical terms, largely used 
as a text-book for educational purposes. This book Dr. Gray 
entirely revised and published in 1887, under the title Elements 
of Botany, and it is a very interesting fact that he should have 
given to this, his last text- book as well as his last published 
work, the same name that he had previously given to the first 
one, published over fifty years before. The two books are a 
most fitting Alpha and Omega to his industrious life. He always 
spoke with much enthusiasm in regard to this revised work and 
seemed much pleased with the result. It is interesting to compare 
the two editions and to see how many of the' definitions Dr. Gray 
found it impossible to improve upon, though thirty years had 
elapsed since the publication of the first edition. The greater 
part of the work, however, is much changed to keep pace with 
the advance of the science. 

For thirty years following Dr. Gray's assuming the professor- 
ship at Cambridge, he was constantly engaged in his professional 
duties, beside building up the library and herbarium and taking 
charge of the garden. His former pupils are now scattered far 
and wide, many of them among our leading botanists, who cher- 
ish the warmest remembrances of a man who so patiently and 
skillfully guided them in their early studies. During all this 
period our country was being explored farther and farther to the 
west, and fresh material, collected by botanists on government 
expeditions and surveys, was pouring in to the Botanic Garden. 
The careful elaboration and publishing of these collections was 
done with a masterly hand, and appear, with the many contribu- 
tions to botanical science which Dr. Gray was constantly making 
till his death, in the Proceedings and Memoirs of the American 
Academy of Arts and Sciences ; American Journal of Science, 
of which he was associate editor in 1 87 1 ; Annals of the New 
York Lyceum of Natural History ; Smithsonian Contributions to 
Knowledge; North American Review; Journal of the Boston 
Society of Natural History ; Proceedings of the Philadelphia and 
California Academies of Natural Science ; The American Natur- 
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alist ; Government Reports ; Botanical Gazette ; in the BUL- 
LETIN, beside Hooker's Journal of Botany and the Journal of the 
Linnxan Society. 

Among them may be mentioned accounts of collections of 
plants made in 1846 by Fendler, in New Mexico; in 1849 by 
Chas. Wright, near the Texan boundary of the U. S. ; in 185 1 
and 1852 by Geo. Thurber, botanist to the Mexican Boundary 
Survey; and in 1845-6 and 1847-8 by Dr. F. Lindheimer, in 
Western Texas, in which Dr. Gray was aided by Dr. Geo. Engel- 
mann; Forest Geography and Archeology, delivered in 1878 
before the Boston Natural History Society, and published in the 
American Journal*; Science and Religion, delivered before the 
divinity school at Yale College, on the subject of the Darwinian 
theory and published in book form in 1880, and many others. 
His botany of the Wilkes expedition, published in 1 854 with 
one hundred handsome plates, is alone a monument to him. 

Dr. Gray's position in regard to Darwinism is a very inter- 
esting one. A man of the deepest religious convictions, thor- 
oughly imbued through his whole life with a firm and reverent 
belief in the Divine Creator of all things, he accepted scientifically 
and in his own fashion, he said, the theory of Charles Darwin, 
while philosophically he was a convinced theist. His paper on 
the Diagnostic Character of Certain New Species of Plants, col- 
lected by Chas. Wright in Japan, with Relations of the Japanese 
Flora to that of North America^ remarkable for its clear and lucid 
reasoning, shows plainly his ideas on the theory of distribution, 
while in the next year, March, i860, was published in the Amer- 
ican Journal his Review of the Origin of Species by Chas, Dar- 
win, published in London in 1859. In this article he refers to 
Robert Chambers as ** The shadowy author of the Vestiges of 
the Natural History of Creation," a work which appeared in 
1844 and found little favor with Dr. Gray, who says, " He would 
explain the whole progressive evolution of Nature by virtue of 
an inherent tendency to development, thus giving us a word in 
place of a natural cause." Of Darwin's treatment of the ques- 
tion he speaks with enthusiasm, though he thinks there are still 
many important questions unsolved. He does not consider the 
Survival of the Fittest in the Struggle for Life by Natural Selection 



67 

incompatible with devout theism, and he says, " We leave it for 
profounder minds to establish, if they can, a rational distinction 
in kind, between his (the Creative Mind) working in Nature, 
carrying on operations, and in initiating those operations/' 

September 5, 1857, Dr. Gray received a letter from Darwin, 
explaining briefly his theory of Natural Selection, so that he 
must have been seriously considering these views before the pub- 
lication of the Origin of Species. Darwin, in a letter to A. R« 
Wallace, dated May 18, i860, says of this work, "Asa Gray 
fights like a hero in defence," while Francis Darwin, in the Life 
and Letters of Chas. Darwin, London, 1887, says, "Asa Gray 
fought the battle splendidly in the United States." His various 
essays and reviews pertaining to Darwinism were collected and 
published in 1876, in a book entitled Darwiniana, and include 
papers from the American Journal, Atlantic Monthly, The 
Nation, Nature, New York Tribune, a paper on Evolutionary 
Teleology^ and a paper on Sequoia and its History; the Relations 
of North American to Northeastern Asian and to Tertiary Vege- 
tation^ read before the American Association for the Advance- 
ment of Science, at Dubuque, Iowa, August, 1872, on the occa- 
sion of his retiring from the Presidency. In this able paper, he 
explains the isolation of these ^ant trees on the theory of the 
Survival of the Fittest, and refers back to past geologic times, 
when Sequoias played a more important part on the surface of 
our globe. To show how Dr. Gray's mind was stored with 
information ready to be called into use at any moment, he said, 
on presenting a printed copy to the writer, that he wrote it in 
the cars while on his way from California to Dubuque. 

In 1873 Dr. Gray was relieved from active duties in the col- 
lege, beyond»the care of the herbarium, while retaining his pro- 
fessorship, and enabled to devote much more of his time to his 
literary work. And now he began the continuance of the old 
Torrey and Gray Flora, but on quite a different plan. Over 
thirty years had passed since the last volume of the Flora was 
published and, during that time, a rich fund for the prosecution 
of the work had accumulated, in the shape of the many valuable 
botanical contributions written by Dr. Gray and others, and the 
richly- stored herbarium at Cambridge. The old Flora being 
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now antiquated and rare, it was determined not only to complete 
the work, but to re- write entirely the older portion. Dr. Gray 
brought to this great work the experience gathered by close 
application and study during his whole life, and published in 
1878, Volume II, Part i, of The Synoptical Flora of North Atpur^ 
tea (Gamopetalae after Compositae.) In 1884 appeared Volume 
I, Part 2 (Caprifoliaceae Compositae), thus completing the great 
division of the Gamopetalae. This last publication covers the 
same ground as Volume II of the old Flora, and may well be 
called the crowning work of his life. It is almost entirely devoted 
to the Compositae, an order to which Dr. Gray had given the 
closest attention, both in this country and in the herbaria of 
Europe. The interest awakened among American botanists by 
his Studies of Aster and Solidago in the Older Herbaria, pub- 
lished in the Proceedings of the American Academy in 1882, 
shows how eagerly the publication of the volume was awaited. 
In 1886 supplements were published to each part and bound 
with the two parts in a single volume. This great work at once 
raises Dr. Gray to the highest rank among the systematic bot- 
anists of the world. 

On the occasion of Dr. Gray's seventy-fifth birthday, the 
i8th of Nov., 1885, the botanists of North America, led by the 
editors of the Botanical Gazette, presented to the distinguished 
botanist a handsome silver vase, with the inscription, ** i8ro, 
November eighteenth, 1885. Asa Gray, in token of the univer- 
sal esteem of American Botanists." The vase, a full account of 
which appeared in the Gazette at the time, was beautifully em- 
bossed with flowers peculiarly appropriate to the occasion. 
Prominent among them and fitly commemorating the name of 
our beloved friend and teacher, were Grayia polygatbides, Lilium 
Grayi and Notholcena Grayi. 

A silver salver, accompanying the vase, received the cards of 
the givers, and was marked with the inscription, " Bearing the 
greetings of one hundred and eighty botanists of North America 
to Asa Gray on his 75th birthday, Nov. 18, 1885." It was a 
beautiful tribute to a man so universally loved and honored. 
' Dr. Gray was married in 1848 to Jane L. Loring, the daugh- 
ter of the late Hon. Chas. G. Loring, one of the most distin- 
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guished lawyers of the Boston bar. She was a most devoted 
companion and assistant in all his labors, and accompanied him 
on most of his journeys. After assuming the Professorship at 
Cambridge, he made five trips to Europe, the first time being in 
June, 1850, when he and Mrs. Gray went to England by a sail- 
ing vessel, the principal reason for the trip being to work up the 
plants of the Wilkes expedition. They travelled in Switzerland, 
and at Geneva Dr. Gray worked for a while in De Candolle's 
herbarium. From there they went to Munich and saw Von 
Martins, the distinguished naturalist and traveller, whose work on 
the palms is one of the most valuable contributions to science. 
This was the renewal of a warm friendship formed in 1839. They 
returned by Holland to England and, early in October of the 
same year, went into Herefordshire to the country place of 
George Bentham, where they spent two months, Mr. Bentham 
going over, with Dr. Gray, the collection which he had taken 
out with him from America on this visit. At Christmas time 
they went to Kew, where Dr. Gray worked in Sir William 
Hooker's herbarium, which was then in his own house ; and also 
in the British Museum, Robert Brown being at the time there. 
Dr. Gray says of this distinguished man, that he, "Next to Jus- 
sieu, did more than any other botanist for the proper establishment 
and correct characterization of natural orders." From Kew they 
proceeded to Paris, where for six weeks Dr. Gray worked at the 
Jardin des Plantes and in P. Barker Webb's herbarium, and then, 
returning to England, they sailed for America by steamer in 
August, 185 1. 

The second trip to Europe was a short one, occupying from 
August to September, 1855, when Dr. Gray went to Paris to bring 
home his brother-in-law, who had been ill there with typhoid 
fever. He saw, however, some of his old friends. In Septem- 
ber, 1868, Dr. Gray again sailed for Europe with his wife, and 
spent the autumns of 1868 and 1869 at Kew, hard at work. He 
also worked in Paris, Munich and Geneva, and visited herbaria 
over a large part of the continent. On this trip, however, he 
took more holidays than in any journey except the last. In 
December, 1868, they went up the Nile in Egypt, and returned 
to Cairo in March, passing twelve weeks in a ** dahabeeah " with 
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a family party. Dr. Gray did a little botanizing, but said that a 
land that had been cultivated 5,000 years was a poor land to 
botanize in. However, when the desert was within reach, as it 
occasionally was, and they landed for a walk, he made some 
specimens and he would say that the desert had more plants in 
half an hour, than cultivated Egypt in a week. They ascended 
the river as far as Wady- Haifa, in Nubia, where the cataracts 
stop navigation. They returned home to America in November, 
1869. Again, early in September, 1880, Dr. and Mrs. Gray went 
to Europe, and this time Dr. Gray saw the Herbarium at Madrid 
and worked for some time in Paris, and for a long time at Kew. 
the British Museum, etc. Plants were also sent to him from 
German herbaria and the Jardin des Plantes, etc., to assist his 
studies at Kew. He worked also in some of the Italian herbaria. 
They sailed for home by the end of October, 1881. 

The last trip to Europe was taken in April, 1887. This 
journey was mostly a holiday one, though Dr. Gray did some 
work at Kew^ besides going over the Lamarck herbarium at the 
Jardin des Plantes in Paris. Three universities honored them- 
selves by conferring degrees upon Dr. Gray at this time. When 
the University of Cambridge bestowed the degree of Doctor of 
Science, Dr. Sandys closed his address, which was written in 
Latin, in the following words, "This man who has so long 
adorned his fair science by his labors and his life, even unto a 
hoary age, * bearing,' as the poet says, * the white blossoms of a 
blameless life,* him, I say, we gladly crown, at least with these 
flowerets of praise, with this corolla of honor (His saltern laudis 
flosculis, hac saltem honoris corolla, libenter coronamus.) For 
many, many years may Asa Gray, the venerable priest of Flora 
(Florae sacerdos venerabilis), render more illustrious this academic 
crown ! " The University of Edinburgh conferred the degree of 
LL.D., and the University of Oxford that of D.C.L. He was 
also at this time elected an honorary member of the Literary and 
Philosophical Society of Manchester, England. 

There was scarcely a society of note, either in this country 
or in Europe, that did not claim Dr. Gray as an active, foreign, 
honorary or corresponding member. His name is connected with 
seventy different societies, from many of which he received dis- 
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tinguished honors. His first degree was an M. D. in 1831, from 
the College of Medicine and Surgery, at Fairfield, N. Y. Among 
others, were an A.M. in 1844 and a LL.D. in 1875, both 
from Harvard University. He was elected a Fellow of the Amer- 
ican Academy in 1841 and was its President from 1863 to 1873. 
In 1850 he became a Foreign Member of the Linnaean Society 
of London and, in 1852, a Corresponding Member of the British 
Association for the Advancement of Science. In 1878 he was 
elected a Corresponding Member of the Academy of Science of 
the Institute of France. 

Dr. Gray made three trips to California, the first one in 1872. 
The next one lasted nearly four months, beginning in July, 1877. 
Mrs. Gray and Sir J. D. Hooker were of the party. They trav- 
elled a good deal in Colorado and the Sierra Nevada Mts., going 
as far north as Mt. Shasta in Northern California. The third 
trip was in 1885, by way of New Orleans, New Mexico and 
Southern California, as far north as Chico. From El Paso the 
party made a detour into Mexico. They left in February, return- 
ing early in May. Dr. Gray visited the Alleghany Mts. four times, 
the first trip being in the summer of 1841, when he visited 
Grandfather and Roan Mts. in North Carolina. On the second 
trip, in 1843, he was accompanied by Mr. W. S. Sullivant of 
Ohio, and on the third trip, in 1876, by Mrs. Gray, Mr J. H. 
Redfield, Mr. Wm. M. Canby and Dr. and Mrs. Geo. Engel- 
mann. On the last occasion, in 1879, a large party was formed, 
who visited Roan Mt. and other localities and, especially, the 
interesting spot where Shortia gaUicifolia, • with its romantic 
history which identifies the little plant so closely with Dr. Gray, 
still grows. 

After Dr. Gray's last return from Europe, he pressed on 
with renewed zeal, to complete Vol. I, Part i, of the Synoptical 
Flora, which was to embrace the Polypetalae. The work had 
been far advanced already through his own labors and those of 
his able co-workers, Dr. Sereno Watson and others. Much had 
been done, but much remained to be done. All the botanists of 
North America, in particular, were anxiously waiting and praying 

•Gray in Am. Jonrn., Jan., 1872, and Dec, 1878. Wild Flowers of No. Arocr., 
by Geo. L. Goodak, M. D. with colored plate, Vol. I, p. IC7. 
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that the life of their master might be spared to complete this his 
last monument It was ordained otherwise. On the 28th, of Nov., 
1887, while working on the Grape Vines of North America, in- 
cluded in the order Vitacae, he was stricken with paralysis, and 
for just nine weeks, he lingered between life and death. His 
recovery was impossible, and on the 30th of Jan., 1888, he quietly 
breathed his last His death is a great blow to American botan- 
ists and a sad loss to his wide circle of friends. His light step and 
cheery voice will be sadly missed from the Cambridge Herbarium. 
Ever ready to assist and counsel those who came to him for ad- 
vice, he leaves behind him many sad but grateful hearts. But he 
still lives in his works, and as long as the science of botany is 
studied, his name will be a familiar one. 

The funeral services took place on Feb. 2nd, in Appleton 
Chapel, Harvard University, and were conducted by the Rev. 
Alex. McKensie, who made an impressive address, and by the 
Rev. F. G. Peabody, who read passages from the Bible. The 
floral decorations were very simple but beautiful, consisting of 
evergreens and wreaths of white flowers, which were arranged on 
and around the pulpit On the coffin lay two palm leaves. The 
music was sung by a choir of boys, and the last hymn, a favorite 
of Dr. Gray's, and one which he had requested might be sung at 
his funeral, was as follows : 

O thou trne life of all that live ! 

Who dost, unmoved, all motion sway ; 
Who dost the mora and evening give, 

And through its changes guide the day; 

Thy light upon our evening pour, 

So may our souls no sunset see ; 
But death to us an open door 

To an eteraal morning be. 

The pall-bearers were Dr. Morrill Wyman, Mr. Epes Dixwell, 
Dr. Sereno Watson, Prof Jos. Lovering, Prof. Fred. G. Putnam 
and Prof. D. C. Eaton. The interment took place at Mt. Aub- 
urn with a prayer at the grave. Dr. Gray's influence on the 
science of American Botany can hardly be over-estimated, and 
the world is richer for his having lived in it 
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Studies in the Typhaceao. 

By Thomas Morong. 

II. — Sparganium. 

Plate LXXIX. 

Taking the three orders, Aroideae, Typhaceae and Pandanex, 
as the descendants of a common ancestor, to which, among sur- 
viving species, Arum bears the greatest Ukeness, Sparganium 
and Pandanus appear to have diverged the most widely of all 
the groups. Indeed, as Sir J. D. Hooker observes, the two 
might, were the inflorescence alone considered, be regarded as 
belonging to the same genus. In aspect and habit, however, they 
differ greatly, and Sparganium still retains the monoecious char- 
acter of ^rww. 

The floral leaves or bracts of Sparganium, referred to in a 
previous paper as the representatives of the former spathes, are 
variously situated as regards the heads. Some of them are im- 
mediately underneath, and others remote from the heads, while 
in other cases the heads stand upon peduncles. The uppermost, 
which subtend the staminate heads, are small, thin and caducous, 
like the spathillas in Typha^ or, at the extremities of the inflores- 
cence, obsolete. 

The perianth is composed of scales which have a linear limb 
somewhat broader at the base and spreading at the summit into 

» 

a flat, rounded or spatulate, dentate apex. The male flowers are 
apparently arranged in clusters that consist of five stamens on 
thread-like filaments with about three scales intermixed, the scales 
thus occupying a place similar to that of the male bracts in Typha, 

Corrections. — In the paper on Typha in the January number of the Bulletin, 
1888, on p. 6, under the figures of T. angusti/oHa, No. 6 is erroneously printed 
**siyif;'* itihould be ''stigma.** 

On p. 5, in the table of classification, under B II., is quite a serious error. The 
heading should read ** Stigmas linear, female flowers with bracts," not, as printed, 
** without brzciA,** 

My attention has also been called by a friend to the statement on p. 3, third line 
from the bottom, ** setse girding the base of the stipe " as being inconsistent with the 
figures delineated, which represent the setx as running up the whole length of the 
stipe. It would have been more accurate had I said that the setae w hich are, for the 
most part, attached to the lower portion of the stipe, frequently run nearly up to the 
oraries in clusters. Tlie figures were drawn from examples of the latter kind, in which 
the ovaries occur a considerable distance up the stipe : they are often low down. 
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In the female heads the scales are larger than in the male 
heads, and form a well marked calyx, from four to seven being 
attached to a single flower. The normal number of pistillate 
scales is four or five, corresponding with the number of the angles 
on the fruit, but often two or three others occur outside of these. 

The pollen consists of single grains which are globular, with 
a smooth surface, and very similar to those of Typha angustifolia, 
being in 5. eurycarpum ttAr> to lir inch in diameter, and somewhat 
smaller in 5. simplex. 

The stigmas are unilateral, lying along the upper portion of 
the style for a considerable distance from the apex. When the 
style is cleft, as is often the case, both divisions bear stigmas on 
the ventral side, and when the style is simple the stigmatic por- 
tion is on the upper side. The simple styles as they project from 
the heads curve slightly upwards so that the pollen falling from 
the anthers is more easily caught by the stigmas. 

Most of the species bear double stigmas, either frequently or 
occasionally, and, of course, in such the ovaries are two-celled and 
two seeds are formed. One of them, however, is generally sup- 
pressed by abortion so that the perfected fruit is single. The 
number of stigmas, therefore, is not a safe character to use in 
specific distinctions, except when taken in connection with other 
characters. The length of the stigmas, also, is variable, even 
in the same form, and but little reliance can be placed upon it in 
classification. The fruit-characters must form our chief ground 
of distinction in any accurate determination of the species. 

These points should be kept in mind in estimating the attempt 
made in this paper to classify the members of this genus compre- 
hensively. I am not aware that any effort has been made to do 
this heretofore. Dr. Geo. Engelmann, whose lamented death has 
left a large void in our list of American naturalists, divided most 
of the North American species into groups for the 5th edition of 
Gray's Manual; but his division is, of course, limited, and 
founded upon subordinate characters. The summary now pre- 
sented is based upon an examination of our North American 
forms, all of which, so far as known, have been carefully studied. 
Some of the foreign species, however, are not contained or not 
well represented in any trans-Atlantic herbarium, and conse- 



76 

quently this summary must be considered as, to a certain degree, 
provisional, which a broader knowledge of the species may modify. 

I have been compelled reluctantly to differ from Dr. Engelmann 
as to the relations and proper names of some of the forms. It 
does not seem to me possible to include 5. androcladum under 
S, simplex as a variety, although they are undoubtedly closely 
allied. Not only does the former reach stouter proportions, but 
its inflorescence is branching, and sometimes almost as widely 
branching as that 5. eurycarpum, and its fruit is larger and 
coarser. Besides this, S, androcladum is more aquatic in its 
habits than the other. I was fortunate enough during the last 
summer to light upon a very interesting proof of the relationship 
existing between this form and the deep water plant known as 5. 
simplex^ var, Jluitans, Engelm, On the edges of a pond in the 
neighborhood of my home, and in several widely separated local- 
ities, S, androcladum grew in abundance. From the banks the 
plants ran down into the water until they reached a depth of four 
or five feet, the leaves gradually increasing in length and thinness 
and finally becoming floating, while the stems became more and 
more slender, and the inflorescence, which ceased at a depth of 
two or three feet, manifested a decided approach to the **Jluitans** 
condition. This was not a case of submergence by flood, as the 
water was lower than usual by several feet, showing that the 
plants sought the water spontaneously. One step further and 
the plant becomes so much altered as to appear quite distinct 
from the parental form, warranting us in distinguishing it as a 
variety. 

Nor am I able to agree with Dr. Englemann in regarding the 
distance of the floral leaves from the pistillate heads, or the 
proportionate length of the styles and stigmas as affording good 
varietal distinctions, these variations being very common and 
very inconstant. Judging by them alone, I have been continually 
perplexed to decide what is 5. simplex type, and what 
**v. Nuttallii,'' what ''v.fluitans^' and what **v. angustifolium,'* 

In separating the species, the simple or branching inflorescence 
might at first view seem to sufficiently designate the larger groups, 
but such a grouping is unnatural as it associates species which in 
reality are quite dissimilar. A more natural character is found 



76 

in the shape and basal termination of the fruit. The form of the 
inflorescence may be used subordinately, after this the compara- 
tive number of the stigmas, and flnally the terrestrial or floating 
habit, and the size of the fruit and styles. 

Embodying these principles I am led to adopt the following 
classification, and to give afterwards a more detailed description 
of the American forms. 

A.— FRUIT SESSILE AND COMPARATIVELY BROAD. 

I.— Inflorescence simple. 
S. subglohosum. 

II. — Inflorescence branching. 

1 . Stigmas commonly 2, occasionally I . 

S. ntrycarpum^ Eiigelm. 

2. Stigmas commonly i, occasionally 2. 

S. ramosidm, Curtis, S. Gregnei, S. tugUctum, Bceby. 

B— FRUIT STIPITATE AND COMPARATIVELY NARROW. 

I. — Stems erect or floating, inflorescence branching. 

S.androcladum^ Eglm.; vtcc. Jluctuans, Possibly the true S. na/ans of 
Linnaeus and Fries belongs here. 

II. — Inflorescence simple. 

1. Erect or floating, styles and fruit conspicuous, leaves triangular except when 
floating. 

.V. simplex^ Huds., var. angustifoHum^ ( Michx.), Engelm. S.Jhiitans^lt'ncs^ 
if really a distinct species, would belong here, but perhaps it is nothing 
more than a form of S, simplex. 

2. Usually floating, stems very slender, fruit and styles small, leaves flat. 

.S". minimum. Fries. S. hyperboreum, Laest. 

S. oligocarpon, Angstr., as figured and described in Fl. Dan. Supp., Tab. 

172, might belong to 5. minimum or 5. hyperboreum. It seems to be 

very rare, and its rank not fully established. 
S, Greenci and 5. nfgUctum are evidently transition forms, as the more 

sloping summit and narrower outline of their fruit show. (See Figs. 3 

and 4 in the plate. ) 

The North American species are as follows : 
I. S. eurycarpum, Engelm. (Gray. Man., Ed. 5, p. 481.) 

The largest member of the family, 9dm.- 1 5dm. high. Prof. 
E. L. Greene sends a specimen which he has named 5. Cali- 
fomicum,^ but which I am unable to separate from 5. eurycarpum, 
which measures 26 dm. in height and the leaves over 26 dm. long. 
The heads are numerous on the widely branching inflorescence — 
the staminate from six to fourteen on a branch, the pistillate 

•Paper read before the Cal. Acad. Sci., Feb. 4, 1884, p. 4. 
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usually two and sessile or more commonly on peduncles 1^-5 
cm. in length; when ripe the fruiting heads 2-3 cm. in diameter; 
mature nutlets thick, hard, 8-10 mm. long, irregularly and ob- 
tusely four to five angled, wedge-shaped, truncate at the apex, 
the top rounded, flattened or depressed, abruptly tipped with the 
style ; scales as many as the angles on the fruit, and often several 
exterior ones, half as long as the fruit or more, expanding into a 
spatulate apex, which is commonly eroded on the edges. 

As stated by Dr. Engelmann in Gray, Man., Ed. 5, p. 481, this 
species has often been confounded with the European S. ramosum, 
Curtis, which does not occur in this country. It differs from that 
not only in the greater size of the plant, which would not be of 
much importance in itself, but in the magnitude of the fruit (as 
may be seen in fig. 2 in the plate, where the two are represented 
m contrast), and also in the number of the stigmas. S. eurycarpum 
differs still more widely from the European 5. neglectum, the 
fruit of which is outlined in fig. 4. 

Virginia to California and northward to Lower Canada. I 
have seen no specimens from our Southern States or north of 
Ontario. 
2. S. Greenei, n. sp. 

Quite similar to 5. eurycarpum in general appearance. Stem 
9-15 dm. in height; inflorescence about 3^ dm. long, rather 
narrower in outline than in 5. eurycarpum, and the branches 
rising at a sharper angle. Pistillate heads two on a branch and 
sessile, the staminate lO-i?; ripe fruiting heads 15-23 mm. in 
diameter; nutlets fusiform, 9 mm. long by 5 broad, widest part 
a little more than a quarter of the length from the summit, ob- 
scurely angular, tapering to the base; about one third of the 
stigmas in a head are double and they are as long as the styles, 
and both together not far from 4^ mm. in length; leaves similar 
to those of S. eurycarpum, triangular, channelled and partly 
dasping at the base and flattened towards the apex, the largest 
12 mm. wide by 16 cm. long. The fruit is shown in fig. 3. 

This interesting plant was collected by Prof. E. L. Greene, in 
Sept, 1887, at Olema, Marin Co., California. It gives me great 
pleasure to name it for the acute and enthusiastic botanist to 
whom we owe its discovery. 
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3- S. ANDROCLADUM, (Engelm.) (S. simplex, Huds., v. andrth 

cladum, Engelm., in Gray, Man., Ed. 5, p. 481. 5. ramosum, 

Chapm. South. Fl., 443.) 

Stems erect, slender, 2^-6 dm. high; the inflorescence 10- 
25 cm. long, usually close and narrow and bearing but few 
branches, but sometimes branching extensively. A specimen 
kindly given me by Dr. C. W. Swan, which was collected by Mr. 
L. L. Dame on the island of Nantucket, has seven branches 
and thirty-two heads, all but one of which are staminate. Pistil- 
late heads three to seven, sessile or the lowest peduncled, axillary, 
or the peduncles and branches axillary; ripe fruiting heads 12- 
25 mm. in diameter ; nutlets fusiform, the body 5-6 mm. long by 3 
broad, usually smooth but sometimes obtusely angular at the sum- 
mit, oftentimes contracted strongly in the middle ; with a style and 
stigma 6 mm. long, the stigmas as long as or shorter than the 
styles, and occasionally double ; stipe nearly 3 mm. long. The 
plant grows in bogs or shallow water. Sometimes intermediate 
forms between this and the following are found, reference to which 
is made on p. 75. This species, as well as 5. eurycarpunty has 
often been confounded with 5. ramosum, 

Canada and New England to Florida, and northwest to Van- 
couver's Island. 

Var. FLUCTUANS. (5. simplex, Huds., v.fluitans, Engelm. in 
Gray, Man., Ed. 5, 481, non S. fluitans, Fries.) 

Floating in deep water, with long, slender stems and thin, 
flat leaves. 3-8 mm. in width. The inflorescence is usually short 
and close, 6-10 cm. long and 3 or 4 cm. broad, but sometimes 
quite long and slender, as in a specimen from New Brunswick, 
belonging to Prof John Macoun, where the axis of the inflores- 
cence and the lowest branch are each 1 5 cm. in length and only 
25 cm. in breadth; ripe fruiting heads 8-12 mm. in diameter. 

Much as. I dislike to multiply synonyms, it seems necessary 
to change Dr. Engelmann's name of this plant, for two reasons ; 
first, because it is allied to 5. androcladum rather than 5. simplex^ 
and secondly, because Dr. E. named it **vdiT. Jluitans,*' under the 
impression that it is identical with S, Jluitans, ¥r, \ but unless 
that species is something very different from the plants so called 
which are contained in our great Herbaria, or as described to mc 
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by European authorities, our plant is not the same, and it only 
creates confusion to employ the name. 

Pennsylvania, White Mountain ponds and northward. 
4 5. simplex^ Huds. (FL Ang., Ed. 2, p. 401.) 

Leaves more or less triquetrous, 5-8 mm wide; stems slender, 
erect, \}i-6 dm. high; inflorescence 5-20 cm. in length; stam- 
inate heads 4-6, pistillate 2-4, sessile or the lowest peduncled, 
supra-axillary or axillary (v Nuttallii, Engelm.); ripe fruiting 
heads 12-15 '"'^- ^^ diameter; nutlets fusiform or narrowly ob- 
long, obtusely angled at the apex, the body about 4 mm. long, 
more or less contracted in the middle ; stigmas linear, equal to 
or shorter than the styles ; stipe about 2 mm. long. 

This is often found in a dwarf state with a stem only 10 or 12 
cm. high, leaves short and 2 or 3 mm. wide, and the inflorescence 
2 or 3 cm. in length. 

Canada to the Middle States, California and northward to 
British Columbia. (Eu.) 

Var. MULTIPEDUNCULATA, n. var, 

A form sent from Great Falls, Montana, by Mr. R. S. 
Williams, which has the heads aggregated, most of them on 
ample or branching peduncles ; nuUets very slender and long- 
beaked ; scales long, slender and toothed ; and not infrequently 
dooble stigmas. 

Var. angustifoliunty (Michx.), Engelm., in Gray, Manual, Ed. 
$. p. 481. (5. angustifolium, Michx., Flor. Bor. Am., ii., p. iSp;^ 
S. affim^ Schnizl. Nat. Pfl. Typh., 1845, P- 27.) 

Floating in deep water ; stems slender ; leaves long and nar- 
row. 1-5 mm. wide, flat, with sheaths often inflated at the base; 
inflorescence 3-10 cm. long; staminate heads 14, pistillate 1-4, 
sctsilc, supra-axillary or the lower on supra-axillary peduncles, 
the lowest often remote as a peduncle 4-7 cm. in length ; ripe 
fruiting heads 7-15 mm. in diam. ; nutlets often contracted in the 
middle ; stigmas linear or oval, equal to or shorter than the style. 
In European specimens of this which I have examined the in- 
florescence is sometimes as much as 20 cm. long, the lowest fertile 



*I>r. Eogelmaon writes in a manuscript note in my possession that he, himself, 
kM leeB Mtchaox's specimen at Paris. To this name, therefore, belongs the right of 
pnonty. 
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head on a peduncle lO cm. in length, but I have seen no Amer- 
ican specimen equal to this. European specimens, also, some- 
times have the lowest peduncle axillary, showing a variation in 
this respect. Mr. W. H. Beeby, of London, in a letter to the 
writer, suggests that our plant may be S. simplex, v. longissimum. 
Fries, which greatly resembles 5. affine, Schnizl., and perhaps 
some of the forms included here may belong to that variety, a 
form with which I am unacquainted. 

As stated by Engelmann, this plant sometimes occurs in dwarf 
states, growing nearly out of water, with shorter erect leaves. 

Mountain lakes and slow streams. New York, New England 
and northward, also California and Washington Territory. (Eu.) 

5. 5. minimum, Bauhin. (C. Bauhin, pin. 16 Raji, Herb. Norm. 
XII., n. 71. Fries, Summa veg. Skand., p. 68, 1845. Called 
5. nutans by most of the older writers, but not the true 
5. natans of Linnaeus.) 

Stems more slender than any of the preceding, varying in 
height according to the depth of the water in which it grows, i-io 
dm.; leaves thin and lax, 1-5 mm. in breadth; inflorescence 15- 
40 mm. in length; staminate heads i or 2, pistillate 1-3, sessile 
and axillary, or the lowest on an axillary peduncle 3 -20 mm. 
long; ripe fruiting heads 5-10 mm. in diameter; nutlets top- 
shaped, (vid. fig. 9) 2^-3^ mm. long, or sometimes elongated 
to 4 mm.; stipe J^-i mm. long, or now and then apparently 
none ; styles about i mm. in length, of which the oval stigma 
occupies from }i to }4- 

The flowers usually rise to the surface in order to effect fer- 
tilization, but sometimes this appears to be done and the fruit 
perfected when submerged. Occasionally dwarf plants are found 
growing erect out of the water. 

Pennsylvania and New England to Canada and northward ; 
also westward to Oregon and Washington Territory. (Eu.) 

6. S. hyperboreum, Laest. (In Wikst. Arsberatt, 1850.) 

Stem similar to that of 5. minimum, 20-30 cm. high ; leaves 
usually shorter and narrower, 1-3 mm. broad ; inflorescence only 
15-25 mm. in length; staminate heads i or more, pistillate 1-2. 
sessile or the lower on a short peduncle which is often supra- 
axillary; ripe fruiting heads 5-10 mm. in diameter; nutlets ob* 
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long, obscurely triangular at the summit ; stipe very short ; the 
oblique, oval stigma minute and sessile, or nearly so. 

All the North American specimens which I have seen bear 
imperfect seeds which are so much contracted on the lower half 
as to appear flat Outlines of these are given in fig. lO in the 
plate, c. exhibiting the thin edge and d. the flat side of the con- 
traction. This species seems much addicted to this imperfection, 
as in Herb. Gray are quite a number of European specimens 
sboiring the same malformation, a. and b. exhibit perfect seeds 
from European specimens. The fruit of the American plant 
scetns a trifle smaller than that of lurope. 

In the drawing there is more of a style represented than 
there should be, and the stigma is a little too oblique. 

Southern Shore of Hudson Bay. J. M. Macoun. Labrador. 
J. A. Allen. According to Lange (Consp. Fl. Green., p. ii6), 
this plant has been collected in Greenland. (Eu.) 

To the above should be added an undescribed species from 
New Zealand, contained in Herb. Asa Gray, which I have called 
S. SUBGLOBOSUM, It appears to be a floating species, the stem 
nearly 3 dm. high ; leaves longer than the stem, 2-4 mm. wide, 
in texture much like those of 5. androcladum, var. fluctuans ; 
the simple inflorescence is short, consisting of two pistillate heads 
which are sessile and axillary ; staminate heads lacking on the 
specimen, but apparently were only two ; ripe fruiting heads 8- 10 
mm in diameter; fruit subglobose, obscurely angular at the 
summit, not quite 4 mm. long, by 3 mm. broad ; stigma oval» 
about one- third as long as the style. (See fig. i.) 

The specimen is erroneously labelled " S. simplex, Huds., v. 
angustifolium^ Engelm." 

Coll. at Bay of Islands, N. Zealand, in the U. S. Exploring 
Expedition under command of Capt. Wilkes. 

Explanation of the Plate. 

TKc iifares show the fruit of different species, all X 5. I. .S'. subglobosum. 2. 
^ mrycatfttM^ enclosing S. ramosum. 3. S. Greenei. 4. S. tuglectum, 5. S. an- 
^tdadmm^ one nutlet showing constriction. 6. S, androciadum, S9^x . Jiuctuans . 7. 
1. siwt^Ux, one nuttet showing a scale. 8. S. simplex y var. angustifolium^ one nutlet 
»lko«ui£ constnction. 9. S. minimum, one nutlet showing a scale. 10. S. hyper • 
^mm ; a and b, perfect seeds from European specimens ; c and d, imperfect seeds 
^41 American specimens ; c showing the thin edge, and d the flattened side of the 
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Trigger-Hairs of the Thistle Flower, 

The common pasture thistle (Cnicus altissimus, Willd.) is a 
good subject for the study of sensitive stamens. It is needless to 
remind the readers of the BULLETIN that the stamens in the 
thistle flower arc five in number and are united by their anthers 
so as to form a tube, which surrounds the upper portion of the 
slender style. The filaments are free from each other for some 
distance below the anther-ring, and in these parts is the seat of 
the characteristic movements. 

A freshly opened flower has the tip of the style within the 
anther-ring. When such a blossom is touched by a pencil point 
or needle, the anthers are drawn down and the upper end of the 
style may be brought through the ring of anthers along with a 
quantity of pollen adhering to the spinose surface. If, after a 
few minutes, the flower is touched again, the motion is renewed 
and the ring is pulled still further down. By irritating the an- 
droecium upon one of the filaments and then upon another oppo- 
site it, the blossom may be caused to* sway from one side to the 
other. In short, those slender filaments are sensitive, and when 
touched will contract and thereby pull the united anthers down- 
ward. 

The peculiarities of the movements have led to a microscopic 
examination of the filaments. They consist of colorless cells, two 
or three times as long as broad, placed end to end and surround- 
ing a small central bundle of six to ten closely coiled spiral ves- 
sels. In transverse section the filament is nearly triangular, the 
broader side being placed nearest the style. A portion of a 
young filament is shown at a, in the engraving. 

Many hairs are found upon the surface of the older filaments, 
and exhibit a peculiar structure. Each trichome consists of two 
nearly parallel cells, which extend side by side to nearly the end 
of the outgrowth. Usually, one of these cells takes the lead, and 
in an old hair it forms the end, which is somewhat enlarged. 
The other cell is closely applied to the first and a little below the 
extremity of the trichome. There is a hyaline outer layer com- 
mon to the two cells. 

It is not difficult to determine the origin and development of 



these twin-celled hairs, if the filaments are taken for study 
while young. The surface is at first smooth, as indicated at a, 
and not unlike the exterior of ordinary flla- . 
ments and similar plant structures. In slightly 
older stamens it is easy to recognize small 
enlargements at certain places, where the sur- 
face ceUs meet end to end. Such a minute 
swelling is indicated in side view at b. The 
ends of these two cells take on a lateral growth 
and soon become bent at right angles to the 
surface of the filament. The protoplasmic 
contents of each cell flow into the free, extended portion, and 
leave the old epidermal part comparatively empty. The nucleus 
is plainly visible in the lateral portion, when the hair is not more 
than half grown. 

These trichomes, therefore, originate by the lateral extension 
of the ends of two adjoining cells, and they evidently play an 




important part in the movements of the filaments. The addi- 
tional figures in the engraving show older stages in the develop- 
ment of the hair. At c and d the young outgrowths are rapidly 
developing, and the protoplasmic contents are quite dense near 
the tips of the cells. Two mature hairs are shown at e and /, 
the former in side view, while the latter is looking down upon 
the surface, and indicates the relative lengths of the cells. From 
the beginning of the development of the hair, there is an evident 
common layer over the two specialized cells. This is most appar- 
ent when the trichome attains full size, that is when about a mil- 
limeter long and 20 to 25 }i broad. The protoplasm was fre- 
quently found in rapid circulation in the full-grown cells, and 
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was as favorable for the investigation of this phenomenon by stu- 
dents as any of the standard subjects. 

For the lack of a better name, that of " trigger-hairs " is given 
to these outgrowths. This seems to be descriptive of their use, 
for when they are touched by the slender legs of insects the im- 
pulse is communicated to other parts, and a downward motion 
of the anther-ring results. This liberates a quantity of pollen at 
a time and place when it will be most likely to get upon the 
insect's body and be thereby transferred to some other flower. 
The structure and the movement are undoubtedly provisions for 
wide fertilization, and the trigger-hairs are, the means by which 
the visiting insect springs the trap and catches the pollen. 

Byron D. Halsted. 

Bibliographical Notes on well-known Plants.— VIL 
By Edward L. Greene. 
Castalia and NvMPHiEA. 

The learned editor of the Journal of Botany has already • 
well taken the initiative in that work of readjusting the names of 
the water-lilies, which the priority of Salisbury's monograph, 
lately shown in this Journal t has rendered necessary. 

Several North American species, not known to Salisbury, 
and therefore not taken up by Mr. Britten, remain to be named. 

NVMPHiEA POLYSEPALA. — Nuphar polysepalum, Engelm. 
Trans. St. Louis. Acad., ii, p. 282 (1865). 

Nymph^ea RUBRODISCA. — Nuphar rubrodiscum, Morong. 
Bot. Gaz., xi, p. 167 (1886). 

Castalia tuberosa. — Nymphcea tuberosa, Paine Catal. PI. 
Oneida, p. 184 (1865). It can scarcely be doubted that certain 
specific names, far older than tuberosa, were meant for this com- 
monest and most widely dispersed North American water-lily ; 
some published in the latter part of the last century, by Walter 
and by Willdenow, and others early in the present century, by 
Rafinesque ; but, owing to the meagre descriptions and the lack 

•James Britten, Journ. Bot., Jan., 1888, p. 6. 

t E. L. Greene, Bull. Torr. Bot. Club, xiv, pp. 177 and 257. 
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of authentic specimens, nothing can be done in the way of restor- 
ation, and I adopt here the earliest name which, as it appears to 
me, can with certainty be applied to this species. 

Castalia FLAVA. — Nymphcea flava, Leitner in Audub. 
Birds, p. 411 (1838): N. lutea. Treat in Harp. Mag., Iv, p. 365, 
(1877), not of Linn. 

Castalia elegans. — Nymphcea elegans. Hook. Bot. Mag. 
t, 4604(1851); E. E. Sterns, Bull. Torr. Bot. Club, xv, p. 
13 (1888). 

While it was confessedly Salisbury's privilege, as a post- 
Linnaean author, to name the two genera of northern water-lilies 
whose respective characters it may either be that he discovered 
independently or that he learned them from the pre-Linnaean, 
Boerhaave, it is not shown, and I think no one will contend that 
he had a right to coin new specific names for plants which were 
neither new nor in want of names as species. Yet, without the 
least excuse he set aside several which had been in constant use 
by all Linnaean botanists, and one which had been familiar to, 
and almost universally employed by, all authors for some cen- 
turies before Linnaeus. This was Salisbury's offense against one 
great rational principle of nomenclature ; this his unfaithfulness 
to his predecessors and contemporaries. Why need we, in our 
attempts to restore to him his rights, stand by him in his own 
wrong-doing? The following names and synonyms will illus- 
trate my meaning : 

Castalia alba. — Nymphcea alba, Mathiolus, Comm. Diosc. 
(>S58); Valerius Cordus, Hist. (1561); Pena & Lobel, Adv. 
(1570); Dodoens, Pempt. (1585); Camerarius, Epit. (1586); 
Tabernaemontanus, Icones, (1590); Gerarde, Herbal, (1633); J. 
Bauhin, Hist (165 1); Plukenet, Aim. (1691); Ray, Syn. (1696 
and 1724); Blackwell, Herbal, (1737); Linnaeus, Sp. PI. (1753); 
thence all authors, almost to Castalia speciosa, Salisb. (1805); 
Britten (1888). 

Castalia ODORATA. — Nymphcea odorata, Dryander, in Hort. 
Kew., ii, p. 237 (1803): Castalia pudica, Salisb. (1805); Britten 
(1888). 
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Proposed Revision of North American Smilaces. 

A careful examination of the authorities on Smilax, Tourn., 
and of the Columbia College specimens of this genus, convinces 
me that no sound and satisfactory revision of the North American 
species, subspecies and varieties, some thirty in number, can be 
made without new and complete specimens of most of the forms, 
and accurate field notes concerning many of them. A complete 
specimen of Smilax includes the base of the stem (at least a foot 
of it) with enough of the rhizome and root attached to show 
clearly whether there is any tuberous development ; two flowering 
branches not less than two feet long — one staminate and one 
pistillate — and a fully matured fruiting branch of equal length. 
The field notes should state distinctly the habitat, degree of 
abundance, size, duration of leaf, time of flowering and fruiting, 
exact color and odor of flowers, and color of fruit while ripening 
and also when mature; in the case of all anomalous (perhaps 
hybrid) forms the names of other species growing near should be 
noted. Anything, however meagre, relating to the genus will be 
welcome, and I venture to hope that botanists and amateurs 
throughout the country will aid me in obtaining from their re- 
spective sections the necessary material for an adequate (and 
much needed) revision of our Smilaces, Fresh specimens, snugly 
rolled in newspapers, will be even preferable to exsiccatae, and 
will be much less trouble to the sender. 

It is believed that Smilax is always entomophilous, and 
accurate observations as to the insects by which fertilization is 
effected are especially desired. E. E. STERNS, 

23 Union Square, New York. 

Reviews of Foreign Literature. 

Ueber kiinstliche Vergriinung der Sporophylle von Onoclea Struth- 

iopteris^ Hoffm, By K. Goebel. (From the Berichte der 

deutschen botanischen Gesellschaft, Dec. 16, 1887.) 

This short paper contains an account of an experiment tried 

in the botanical garden at Marburg. It begins with a reference 

to some previous experiments of the author, to show that in a 

number of organs metamorphosis is a real transformation which 

may be experimentally proven, and not the ideal, indefinite con 
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ception which has so long been the prevailing notion in regard to 
plant metamorphosis. In one of these experiments the effort 
was made to prove that the sporophyllum (fruit leaf or fertile 
leaf) of Botrychium Lunaria was the result of the transformation 
of a foliage leaf.* Failing to prove this experimentally, the 
attempt was afterward repeated with OnocUa struthiopteris and 
satisfactory results obtained. 

He explains what may be considered experimental proof as 
follows : It is necessary to show that the beginnings of the sporo- 
phyllum and foliage leaf agree, and that it is possible to cause 
such foundations, as by undisturbed growth would have de- 
veloped into fertile leaves, to develop into foliage leaves. It is 
also especially desirable to cause transition forms between foliage 
and fertile leaves to appear. This is the case because the begin- 
nings of both kinds of leaves, until a relatively late period of 
development, are so similar that it is only by transition forms 
that it is possible to determine with certainty whether the organ 
in question is really a fertile leaf changing to the form of a foliage 
leaf, or only a common foliage leaf. 

Among those ferns which show a difference between fertile 
and foliage leaves, the genus Onoclea is the most striking. The 
examples chosen for the experiment were large, healthy, well- 
developed plants. At different times all the foliage leaves were 
removed, thus causing an abnormally rapid growth of those un- 
developed foundations of both foliage and fertile leaves which 
were already formed. 

Naturally, only those plants in which the fertile leaves were 
already started and whose sterile leaves were unfolded, were of 
use in the experiment. For example, one whose leaves were 
removed the loth of May, before all the foliage leaves had 
unfolded and probably before any fertile leaves had started, in 
the course of the summer produced eleven sterile and one per- 
fectly normal fertile leaf. In the other examples the leaves were 
removed later in the season, after the foliage leaves had unfolded 
and the beginnings of the fertile ones formed. In these cases the 



"Vergleichende Entwicklungsgeschichte der Pflanxenorgane : Schenks Handbuch 
III., page III. 
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transformation of the fertile to the foliage leaf appeared in the 
plainest manner and in diflferent stages. 

The most marked middle or transition stages, referred to 
above as so desirable to produce, were shown in the tip or upper 
half of the leaf becoming green like the real leaf, while the lower 
part of it was supplied with more or less sori. This is easily 
understood if we remember that the point of vegetation or 
growing point of the fern frond remains apical during its entire 
growth, so the tip might change its character, owing to outside 
circumstances of too recent date to affect the growth of the lower 
part. Furthermore, the pinnules of the frond instead of rolling 
under as in the ordinary fertile leaf, were spread out flat at the 
tip, this tendency diminishing regularly toward the base. The 
amount of chlorophyll in the leaf tip was equal to that of the 
ordinary leaf. At the same time a very remarkable change in 
the position of the frond occurred. That portion on which the 
spores had developed retained the usual upright position, while 
the upper part took on the oblique direction of the sterile leaves. 
In one case, where the line between fertile and sterile parts was 
sharply defined, the upper part bent so strongly as to form almost 
a right angle with the lower. The venation of the fertile leaf was 
modified somewhat, making it agree more or less closely with 
that of the foliage leaf. The author holds the most remarkable 
result of the experiment to be, that as the '* vergriinung" advances 

f 

the development of sori is hindered. When a leaf division changes 
over to the sterile form before the sori begin to be developed, 
they are never formed ; but when the formation of sori has begun 
before the leaflet has been subjected to this outward change, then 
from the apex to the base all the different stages of sorus building 
can be found. In one extreme case only an indusium was found, 
indicating that this organ is the first to originate. Other sori 
had sporangia pretty well developed, but none produced ripened 
spores. It must be added here that the season proved a very 
unfavorable one, so that other ferns of the same genus failed to 
produce ripe spores. 

The interpretation of the results of the experiment is con- 
firmed or supported by similar developments occurring on plants 
growing wild and entirely uninjured by artificial treatment Such 
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examples have been described by Milde, Luerssen and others, 
occurring especially on young plants producing spores for the 
first time. 

OnocUa Struthiopteris is said to occupy a high place among 
vascular cryptogams as regards the variety of leaf development, 
producing three different kinds, viz. : " Niederblatter," or *' Cata- 
phylla," foliage leaves and fruit leaves. The ** Cataphylla ** have 
been proven by the author, in other cases, to be transformed 
foliage leaves, and the same fact is confirmed by the stunted 
blade of the cataphyllum which is visible to the naked eye. 
Therefore, the structure of this plant is reduced to a much simpler 
matter than appearances would indicate. The plant forms only 
one kind of leaf-rudiment, and this is that of foliage leaves from 
which, according to certain fixed influences, a certain number are 
developed into cataphylla, certain others into fruit leaves and the 
remainder into foliage leaves. 

This simple experiment is only one from a long list of morph- 
ological investigations carried on by the author, who is best 
known to us through his te;ct-book, " Outlines of Classification 
and Special Morphology of Plants.'* It is of special interest, 
owing to its simplicity, and at the same time the important 
bearing it has on the subject of plant morphology. — E. L. G. 

Aim Species Asia Centralis. — By E. Regel. (Pamph., pp. 
8vo. 87. 8 plates; St. Petersburg, 1887.) 

This is an enumeration, with descriptions of new species and 
varieties of the genus Allium, as represented in Central Asia, 
with full localities of the specimens examined. It includes 138 
species, most of them restricted in distribution to the region. A 
conspectus of the species precedes the main portion of the work, 
five sections of the genus being recognized. Twenty-nine of the 
species are represented on the plates, which are excellently done. 

On the Present Position of the Question of the Sources of the 
Nitrogen of Vegetation — Preliminary Notice. — By Sir J. B. 
Lawes and J. H. Gilbert, LL.D. (Proc. Royal Soc, xliii., pp. 
108- 1 16.) 

The question of the source of nitrogen in plants has long 
been a subject of discussion and experiment at the several 
centres of study of agricultural chemistry, and the results reached 
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by the authors of the paper here reviewed are among the most 
interesting and valuable of any recorded. The present article 
concisely presents the facts gained and hypotheses suggested by 
recent observations. While the assimilation of free nitrogen by 
chlorophyllous plants may be disposed of as not proven, it is 
assumed by some that it is brought into combination in various 
ways within the soil under the action of electricity, fungi or 
micro-organisms, and among the latter the mycorhiza hyphae of 
CupuHferae, made known by Frank, and the nodules on the roots 
of certain Leguminosae have been suspected as agents of nitrifi- 
cation. Drs. Lawes and Gilbert are not inclined to attribute any 
considerable action to the structures mentioned, but, pointing out 
that while even the feebly nitrogenous sub-soil of Rothamsted 
(containing only 0.04% of nitrogen) carries some 20,000 pounds 
of the element per acre, suggest that the Fungi, etc., may serve 
the crops by in some way bringing this large store of combined 
nitrogen into a soluble condition for assimilation. — N. L. B. 

Index to Recent American Botanical Literature. 

Agricultural College of Michigan — Annual Report^ 1887. — L. H. 
Bailey, Jr. (Bulletin No. 31, pamphlet, 96 pp. ; illustrated.) 
This contains a good deal of interesting and valuable infor- 
mation on practical horticulture. 

Bacteria from a Botanical Standpoint, — Wm. Trelease. (Weekly 
Medical Review, xvii., pp. 88-92 and 127 131.) 
A brief and clear account of these organisms as studied in the 
botanical rather than the pathological laboratory, though the 
paper concludes with some pretty strong advice to the physicians 
of St. Louis regarding the water-supply of the city. 
Botanical Institute at TUbingen, — Douglas H. Campbell. (Bot. 

Gaz., xiii., pp. 1-4; with portrait of Dr. W. PfefTer.) 
CharacecB of America, — Part L — Dr. T. F. Allen. (Famph., 
large 8vo., pp. 64, 55 illustrations; New York, 1888; pub- 
lished by the author.) 

The very welcome and long expected results of Dr. Allen's 
prolonged studies of this neglected class of plants come to us in 
the form of a beautifully printed and illustrated work which must 
stimulate their investigation, and for the first time affords a ready 
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reference to their structure and classification. It gives explicit 
directions for their collection, an historical sketch of their location 
in the system from the time of Vaillant (17 19), a detailed account 
of their morphology and anatomy and the development of their 
organs^ and a synopsis of the species, which is to be followed by 
complete descriptions in the second part of the work. This 
synopsis was prepared with the co-operation of Dr. O. Nordstedt, 
and includes the discoveries down to September, 1 887. To give 
an idea of the number of 3pecies known, we note that North 
America affords thirty-one species of Nitella, eight of Tolypella^ 
and twenty-eight of Chara, There is a still larger number of 
Old World species, while South America has as yet yielded but 
few, doubtless because they have not been systematically col- 
lected. The genera Lamprothamnus and Lychnothatnnus have 
not been detected in America. Reference is made to the four 
valuable sets of Exsiccatx distributed by the author, and a fifth 
one is promised. We trust that the publication of this work will 
cause collectors to search carefully for these plants and communi- 
cate specimens to Dr. Allen. Such labors are apt to be well re- 
paid, for there are certainly still many forms unknown to science. 
Contributions to the Botany of the State of New York, — C. H. 

Peck. (Bull. N. Y. State Mus Nat. Hist, i.. No. 2, May, 

1887; pamphlet 8vo., 66 pp., 2 plates.) 

This is mainly devoted to the fungi, with descriptions of fifty- 
seven new species, of which thirteen are figured. A synopsis of 
the New York species of Paxillus, Cantharellus, Craterellus and 
visdd Boleti is given, and the nomenclature of the New York 
pyrenomycetous fungi is revised to agree with the system of 
Saccardo. The following phanerogams have been added to the 
Stale flora: Hieracium Pilosella^ L., A triplex hortensis, L., and 
Rkodora Canadensis, L., the last collected in flower by Mrs. 
Sampson at Thirteenth Pond, Johnsburgh, Warren Co. Its 
occurrence on Sam's Point, Ulster Co., is reported in the BULLE- 
TIN, vol. X., p. 105. It has also been collected by Prof. T. C 
Porter at Succasunna, N. J., thus showing a more southern range 
than Dr. Torrey attributed to it in the New York Flora. 
Distribution and Physical and Past Geological Relations of 

British North American Plants. — A. T. Drummond. (Canad. 
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Rec. Sci., ii., pp. 412-423, 457-469, and iii., pp. 1-2 1.) 
This is an extremely minute and laborious study of the 
geographical botany of Canada, with the relations of the flora of 
various regions to that of Northern Europe and Asia. The 
question of the origin of these floras is discussed in great detail. 
We fail to see that any very important facts are added to the sum 
of knowledge on this question, but the minutiae of the investiga- 
tion are of the greatest interest. Our space forbids a proper 
presentation of these, and we must merely refer those interested 
to the above cited journal. 

Elements of Botany, — Asa Gray. (Revised Edition, 8vo., pp. 
226, Ivison, Blakeman and Company, New York, 1887.) 
The preface states that Dr. Gray chose for his first and last 
school book the same name, with an interval of over fifty years be* 
tween them. This last one leaves little to be desired, unless the 
illustrations in sections xvi and xvii had been made entirely anew, 
while the simplicity and clearness of the style and the comprehen- 
siveness of the plan and glossary will make it the most popular 
of school books. The first fifteen " sections " look and sound very 
familiar, but in sections xvi., on Vegetable Life and Work, and 
section xvii, Flowerless Plants, will be seen the greatest number 
of changes, so that a pupil having carefully mastered this littie 
book will come to the high schools and colleges amply prepared 
to do some advanced work in botany. The fact that the preface 
is dated March, 1887, explains why the mistake on page 168, 
tenth line, should have escaped Dr. Gray. It is hoped that the 
publishers will remedy this in the next edition by substituting the 
Fresh-Water Algae of the United States, by Francis WoUe, for a 
book now entirely out of print and much behind the present state 
of knowledge of the subject. 

Erigeron Tweedyi, n, sp. — W. M. Canby. (Bot. Gaz., xiii., p. 17.) 
An interesting new species from Montana, collected by Mr. 
Frank Tweedy. 

Forestry and Arboriculture in Massachusetts, — ^John Robinson. 
(Annual Report Mass. Board of Agric, xxxv., 1887 ; pamph- 
let, pp. 24; reprinted.) 

Garden and Forest, — A Journal of Horticulture, Landscape Art 
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and Forestry, Conducted by C. S. Sai^ent (Vol. I, No. i, 

12 pp., illustrated.) 

The first number fulfills its promise of being a most interest- 
ing addition to Botanical journals. The plan of illustrating 
unfigured American plants, alone, commends it as a long-felt 
want. This number contains a figure by C. E. Faxon of Iris 
tenuis, with description by Sereno Watson. Plant notes on a 
half-hardy Mexican Begonia and the northern limit of the Dahlia^ 
from C. G. Pringle, and some inquiries by W. Trelease as to 
hybrids between Ceanothus Americanus and western species are 
interesting. An editorial laments the loss of so valuable a friend 
as Dr. Gray, and Prof. Goodale reviews Gray's " Elements of 
Botany *' and "Kellerman's Kansas Forest Trees." 
Mission ViticoU en Amerique, — Pierre Viala. (Rapport au Ministre 

de r Agriculture, pamph., pp. 24, Montpellier, France, 1888.) 

After a visit of six months spent in various parts of New 
Jersey, Maryland, Virginia, North Carolina, New York and Ohio, 
the Professor of Viticulture in the Nationad College of Agriculture 
pronounces Vitis Berlandieri, V. cinerea and V, cordifolia as 
being the most likely to succeed in the calcareous soil of southern 
France as stock for gifting. 
Mycologic Flora of the Miami Valley^ Ohio. — A. P. Morgan. 

0oum. Cincinnati Soc. Nat. Hist, x., pp. 188-202; continued.) 
New or Noteworthy Species. — //. — Edward L. Greene. (Pittonia, 

i-. pp. 159-164; advance sheets.) 

Trifolium scabrellum, Saxifraga Marshallii^ Potentilla dau- 
ci/oliaj Cryptanthe Rattani, Allocarya hirta, Arabis purpurascens, 
Howell, Cardamine gemmata, Cedronella rupestris and Triteleia 
Hendersoni^ are new species ; and interesting notes are given on 
Rhamnus rubra, Greene, Astragalus MagdaUncB, (/t. candidis- 
simus, Watson, not Ledeb.), and Viscainoa geniculata, a new 
genus founded on the Staphylea geniculata of Kellogg; Potentilla 
Uiahensis is the Ivesia Utahensis^ Watson. 
New Species from Mexico. — Edward L. Greene. (Pittonia, i., 

pp. 153-159; advance sheets.) 

Professor Greene describes the following new plants collected 
by Mr. A. Forrer, in 1 881, on the Sierra Madre back of the city 
of Durango : — DaUa cyanea ; Astragalus Dalece ; Sedum diver- 



94 

ts, (this name altered to 5. Forreri, I. c, p. 162, as the former 
s already used by Dr. Watson for an Oregonian species); 
ipericum parvulum ; Ranunculus Forreri ; Valeriana rhom- 
dea ; Ackcetogeron Forreri; Gentiana superba : Litkospermunt 
mliftorum ; Verbena subuHgera ; Hedeoma jucunda ; Salvia 
freri; Stachys venulosa ; Cedronella coccinea ; Zebrina (.') 
vtila and Calochorlus venustulus. Salvia aliena is character- 
d from specimens in Herb. Cal. Acad., collected on Maria 
idre Island. 
rafine-imbedding method in botany — The application of. — J. 

W. Moll. (Bot. Gaz., xiii., p. 5,) 
^pers — Notes on — Capsicum. — E. Lewis Sturtevant. (Agric. 

Sci., ii., pp. 1.4.) 

The writer cultivated during 1887, fifteen sorts from 
szil, fifteen from Mexico, one from Africa and twenty-five 
Heties from seedsmen, besides keeping notes on 49 others 
>wn in previous years. Observations are recorded on the 
'iations in color, shape, position of fruit and rapidity of drying 
en mature, though the author defers "till a later period the 
isideration of specific relations within the genus" concluding 
,t the "number of species accepted by botanists will be few," 
iamogeton Jiuitans, Roth. — G. Tiselius. (Nordstedt's Botan- 

iska Notiser, 1887, pp. 260 264.) 

"American specimens of P. lonckites, Tuckerm., show also that 
y are nothing else than P.fluitans, Roth., an opinion shared 

the Rev. Tbos. Morong, who has occupied himself a good 
1I with the family in question and is well acquainted with them. 
lonchites, Tuckerm., must accordingly be received as synony- 
us with P. _^uitans. Roth." Dr. Tiselius concludes also that 
Illinoemis, Morong, is only a form of P. natans. 
•ds and how tkey travel. — Byron D. Halsted. (Chatauquan, 

viii. p. 275.) 

phrina. — Notes on the Genus. — Benjamin L. Robinson (An- 
nals of Bot, i., pp. 161-176, reprinted). 
omas Bridges, Botanist. — R. E. C. Stearns. (West American 

Sci,, iii., pp. 223-227) 
mble-weeds again. — C. E. Bessey. (Amer. Nat., xxii., p. 66.) 

This time it is Corispermum kyssopifolium, L. 



95 

University of California Agricultural Experiment Station. 

letin No. 76. 

Among the reports of the distribution of seeds and ] 
conducted by this most admirable institution, we note thi 
Camphor Tree {Cinnamomum camphoraS has proved a hard; 
rapid grower in many parts of California; that there are 
cork oaks of bearing dimensions in five counties of the S 
that the true Gum Arabic Tree {Acacia Araiica) maybe g 
in the thermal belts, and that the Tea Plant thrives in 1 
sections, and in some cases the leaves are gathered for horai 

Proceedings of the Club. 

The regular meeting of the Club was held on Tuesday, 
14, at Columbia College, the President in the chair and 42 
sons present. 

Miss Isabel S. Arnold, Dr. J. W. Eckfeldt, Rev. Fi 
Wolle, Thos. Meehan, and John Donnell Smith were el 
Corresponding Members. 

Miss Emily L. Gregory was elected an Active Member. 

The following standing committees for the year 
appointed : 

Finance, J. L. Wall, W. H. Rudkin ; Admissions, Benj 
Braman, Jos. Schrenk ; Herbarium, Louise M. Stabler, Alit 
Rich. 

Dr. Britton called attention to the proposed collecting tc 
Rev. Thos. Morong, tn South America, and, on motion, 
Secretary was instructed to prepare a letter of indorsemer 
behalf of the Club, under which he will be authorized to a 
the name of the Club during his travels. 

On motion the President appointed Hon. Addison Bi 
Mrs. N. L. Britton and Benjamin Braman a committee to 
suitable action on behalf of the Club in regard to the deat 
Dr. Asa Gray. Remarks upon Dr. Gray and his works 
made by Dr. Newberry and Dr. O. R. Willis. Dr. Bi 
exhibited a photograph, taken shortly before his death, and 
some of his early letters to Dr. Torrey, which were pres< 
among Dr. Torrey's correspondence. 

The Committee framed the following preamble and resolut 
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Whereas : Professor Asa Gray, Honorary Member of the Torrcy Botanical Club, 
departed this life on Monday, January the thirtieth, i^^, — 

Resohfed : That the members of this Club have learned of his death with profound 
sorrow. Devoting his life to our beloved science, he not only raised himself to the 
foremost rank of botanists in any age or country, but has won for our land a place in 
the annals of science that sheds a lustre upon the American name. 

Resolved : That not alone for his magnificent work in the strict paths of science 
will he be ever memorable, but for his labors in the cause of education, for the charm 
which his enthusiasm and literary skill have imparted to his popular works of inttmc- 
tion and to his essays on scientific themes, thereby alluring thousands of students to 
the zealous pursuit of this branch of knowledge, our countrymen owe him a debt of 
gratitude. 

Resolved: That through his early association with Dr. Torrcy, one of the chief 
founders of this Club, his friendly connection with us and our work, and his contribu. 
tions to our publications, the Club have felt a special relationship with him that ra%kc» 
his loss come to us as a deep personal bereavement. 

Resolved : To her who has been his constant companion for forty jrears, to whom 
so much of his success is due, we hereby tender our sincerest sympathy. 

Mr. E. E. Sterns read notes on the genus Stnilax, pro- 
posing a revision of the N. American species and requesting 
material and memoranda. 

Dr. R. G. Ecclcs read a paper upon the results obtained in 
the chemical examination of seeds of Calycanthus^ supplied by 
Mr. Sterns at a former meeting. Notes by Miss Isabel S. Arnold 
.upon the Flora of the upper Chemung Valley, were read and 
illustrated by herbarium specimens. After adjournment an 
exhibition of microscopic preparations was given by the section 
of Histology and Cryptogamic Botany. 
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[The following has been received for publication. — Eds.] 
At the regular meeting of the Hamilton Literary and Scitntific 
Association^ held in its rooms, Hamilton, Ontario, Canada, 
February 9th, 1888, the following resolution was unanimously 
adopted. 

Whereas: This Association has heard with deepest sorrow of the death of Dr. Asa 
Gray,— 

Resolved: That as a mark of respect to the memory of the deceased, there be trans- 
mitted to his family a record of our profound regret at such a calamity to the botanical 
world. That in his life he furnished a shining example of devotion to science and 
thoroughness of investigation which will always command our admiration and respect, 
and that, though of another nationality, we cherish and revere his memory, inseparably 
interwoven not only with American Botany but with the development of botanical 
science it&clf. 



Owing to failure in obtaining satisfactory results in the portrait of Dr. Gray, an- 
nounced to accompany the article by Mr. Walter Deane in the March Bulletin, its 
distribation is deferred until the May number. 
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New or Noteworthy North American Phanerogams.— I. 

By N. L. Britton. 

PUte LXXX. 

AquiUgia Canadensis^ L., var. FLAVIFLORA, n. var. {A^flavi- 
flora^ Tenney, Amer. Nat., i., 389). On the isth of May, 1866, 
Prot Sanborn Tenney, of Vassar College, found a yellow- flow- 
ered Columbine on the high ground west of the Hudson, and 
opposite the city of Poughkeepsie, which he described in the 
first volume of the American Naturalist as AquiUgia Jlaviftora. 
On May 17th of the succeeding year he collected the same vari- 
ety near the same place, and proposed to try to raise the plant 
from the seed. Of his farther observations I And no record. 

On May 24, 1885, during a Club Field Excursion at Sea- 
bright, Monmouth County, New Jersey, the plant was found in 
considerable abundance on the south bank of the Navesink 
River, along the top of a bluff some twenty feet above the water 
level It gfrew there with the ordinary red-flowered, typical form, 
with which its showy flowers formed a marked and beautiful con- 
trast, both being remarkably luxuriant. Associated with them 
was Cerastium arvense^ L., and near by grew Smilacina stellata, 
Desf., neither of which had been noted so far south along the 
coast I removed a plant of the yellow AquiUgia to a garden 
where it has since bloomed every year, maintaining its character. 
I have not been able to detect any other differences between it 
and the type except that the whole plant is of a light yellowish 
green instead of the usual reddish purple hue of the young plants 
of the ordinary form. 

Cerastium Texanum, n. sp. Stem slender, 15-20 cm. high, 
pilose, especially towards the base, branching dichotomously 



lx>ve ; leaves two to four purs on the lower part of the stem, 
>atulate with an acute apex, sparingly pilose on both surfaces, 
-IS mm. long, 3-4 mm. wide; flowers few, small, terminating 
le branches; calyx lobes ovate, acute, 4-5 mm, long, nerved, 
linutely hairy ; petals apparently linear, slightly longer; capsule 
3out 7 mm. long, its ten teeth revolute ; seeds numerous, angu- 
r, roughened with minute points. 

Habitat: "Hills, Blanco, March, April," C. Wright, Mexican 
oundary Survey Collections, No. 69. 

This very distinct species is represented in the Torrey Herba- 
um by half a dozen fragments, and does not appear to have 
:en distributed. It adds another member to the section Str^to- 
xrpi, and seems nearest to C. pilosum. 

AstUbe decandra, D. Don, var. crenatiloba, n. var. Letf- 
ts obtuse, crenate, mucronate, the upper one somewhat thre*- 
bed ; follicles about 2 mm. long, ovate ; calyx lobes obtuse, 
ollected on the slope of Roan Mt, East Tennessee, along the 
ail from " Cloudland " to the Roan Mt. station of the E. T. & 
'. N. C. R. R. 

The plant differs markedly from the typical Astilbe decandra 
its shorter and stouter pods and blunt crenate leaves. It may 
• more than a mere variety, but I do not feel warranted in de- 
ribing-it as a species. The fact of collection is noted in this 
ULLETlN, Vol. xiii, p. 74. 

Juncus fitipendulus, Buckley, Proc. Acad. Nat Sci. Phila., 
162, p. 8. {J. Buckleyi, Engelm., Trans. Acad. Sci. St. Louis, 
■1 P- 435 ; ?■ leptocaulis, Torr, apud Engelm., 1. c, p. 454.) 

Mr. Buckley's name has distinct priority over Dr. Engcl- 
ann's and should be restored. The plant was collected in 1887 
r Mr. Nealley. 

CVPERUS Martindalei, n. sp. Culms erect, very slender, 
100th, so to 60 cm. high ; leaves very narrowly linear, nearly 
100th with a prominent midrib, about half the length of the 
ilm ; involucre of about 3 leaves, 4 to 10 cm. long, the longest 
'ertopping the inflorescence ; umbel of a sessile head of numer- 
is spikes and i to 3 smaller heads on slender peduncles; spikes 
■ear, about seven-flowered ; scales ovate, obtusish, about nine- 
irved ; achenium linear-oblong, triangular, about I mm. long. 
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acute. Bases of the culms hard and corm-like, as in C. strigosus, 
L ; rootstocks very slender, with delicate scales. 

Florida, from the herbarium of Dr. Ferdinand Rugel, now 
incorporated with that of I. C. Martindale, an enthusiastic col- 
lector and patron of botany, for whom the species is named. 
Collected also by Chapman at Appalachicola, and marked in his 
herbarium at Columbia College, as C, ovularis, Torr., with which 
it has but little affinity. In habit it resembles C, filiculmis, VahL 

CyPEKUS ECHINATUS (Ell.) {Mariscus echinatus, EIL, Sk., 
i, 75, 1821 ; CyPiTus Baldwinii^ Torn, Ann. Lye, iii., 270, 1836.) 
This species, not hitherto reported from beyond the limits of the 
United States, though from its collection by the botanists of the 
Mexican Boundary Survey, and by Buckley in the Valley of the 
Rio Grande, we may suspect its occurrence in northern Mexico, 
comes now from Jamaica (J. Hart, No. 1034.) 

Var. MULTIFLORA (Chapm.), n. var. Spikelets ten to even 
twenty five-flowered, the latter elongated to 20-25 mm. (C 
BMrninii^ var* multiflora^ Chapm., in Torr. Herb.) 

Cyperus ferax, Richard. Not reported from Mexico nor 
Central America, in Hemsley's Botany of the Biologia Centrali- 
Anericanae is 1980, 1979 Muller from Orizava, 438 Bernouilli 
from Mazatenango, Guatemala, and also from Chihuahua (E. 
Wincensoa, in Herb., J. Donnell Smith.) 

Cypifus ochraceus^ Vahl, is also omitted from the Botany of 
the Biologia. It appears to be quite widely distributed, how- 
ever, having been collected by Botteri, as already noted by me, 
aod is represented in MuUer's collections from Orizava by Nos. 
19S1 and 1982, and was collected by Tiirckheim at Coban, 
Guatemala, in 1887, and distributed by Capt. J. Donnell Smith 
isNo. 1262. 

Cyperus humiliSf Kunth, var. ELATIOR, n. var. Culms 
erect, 12 to 15 cm. high; cauline leaves about equalling the 
cnim; those of the involucre about 3, the longest 15 cm. in 
kogth. Otherwise nearly as in the type, which we have in C. 
Wright, Plantae Cubanae, No. 700. 

Coflected by H. von Ttirckheim, on the river-bank, near 
Cobso, Guatemala (Distr. J. Donnell Smith, No. 705). 

Weestbria SUBMERSA (Sauvalle.) (Scirpus subnursus. 



auv., Flor. Cubana. p. 176 (1868); W. limmphila, S. Hart 
Vright, Bull. Torr. Club, xiv, p. 135 (1887). 

When examining the specimens of this plant kindly sent me 
y Mr, Wright, in June, 1887, I was much occupied with other 
latters and failed to recognize them as the same as Charles 
Vright's No. 377S) which had already received a name as cited 
bove. I do not question the validity of the genus established 
y him, but would suggest its nearer affinity to HeUocharis, as 
idicatcd by Sauvalle, than to Dulkhium, as supposed by Mr. 
Vright. 

Helfocharis Engelmanni, Steud., Syn. 79. This species was 
lescribed from specimens collected by Dr. Engelmann, at St 
^uis, Mo., and labelled by him: " E. obhtsa, Schult? var. setis 
revioribus." It has an elongated, sub-cylindrical, often acuttsh 
pike and bristles only about the length of the achenium, or even 
horter. In looking over a quite extensive suite of specimens of 
ieltocharis ovata (Roth), R. Br. {H. obtusa, Schultes), I find 
onsiderable variation in the relative lengths of bristles and 
chenium, while many which would fall under H. ovata through 
[lis character have heads elongated. The specimens most nearly 
ccording with Steudel's description of H. Engelmanni are from 
It. Louis (Engelmann, Riehl), Oquawka, Illinois (Patterson), 
:he var. detonsa. Gray), Tinicum, Delaware Co., Penn. (Porter) 
nd "hills in Waltham, Mass.," (B. D. Greene) the last being the 
i. obtusa, var. /3, Torrey, Ann. Lye, iii., 303. The material at 
ommand indicates that Steudel's species is a variety of the wide- 
pread H. ovata, as remarked by Dr. Watson, in Bot. Cal., ii, p. 
22, but more material is needed to settle this beyond dispute, 
'he EUockaris dtandra, C. Wright, in Bull. Torr. Club, x., p. 
01, seems clearly to belong here, and was so placed by Dr. 
iray in Bot Gaz., iii., p, 81, before Mr. Wright's description was 
ublished. 

DiCHROMENA CEPHALOTES (Walt.) {Scirpus cephoioUs, 
Valt, Flor. Car., p. 71 (1788); D. leucocephala, Michx., Flor. 
tor. Am., i, p. n (1803).) 

Dichromena pubtra, Vahl. Specimens collected by Dr. Wat- 
an in Guatemala (No. 166 a) are markedly proliferous, after the 
lanner of some other sedges, the peduncles rooting at their apices. 
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DiCHROMENA Watsoni, n. ap. Culm stout, sulcate, ne 
smooth, 40 to 50 cm. high; leaves of the stem about 5, 15 ti 
cm. long, 5 to 7 mm. wide at the base, tapering to an a 
apex, about seven-nerved, the nerves impressed on the u{ 
surface and prominent on the lower; leaves of the involucre al 
nine, resembling those of the stem ; spikes about nine, acute, I 
15 mm. long, sessile, farming a capitate cluster at the summi 
the culm ; scales ovate-lanceolate, acute and mucronate with 
excurrent tip of the mid-nerve ; achenium obovate, much she 
than the scale, transversely rugose, tipped with a broad, depre! 
tubercle; style very slender, two-cleft. 

A remarkably large species, the cautine leaves ari^ng f 
loose sheaths, and those of the involucre differing from o 
species of the genus in being green to their bases. 

Collected by Dr. Sereno Watson in Guatemala. Februar 
April, 1885 (No. 153.) 

Dichremena nivea, Doeckl., under Rkynckospora nivea, Bcei 
Linnsea, xxxvii., p. 528 (1871.) (/?. dipkylla, Torr., Herb. 
1. c. ; D. Rtverchoni, S. Hart Wright, Bull. Torr. Club, ix 
86 (1882.) 

Although this plant was collected by Lindheimer in Te 
as long ago as 1847, and known to Dr. Torrey about that ti 
I cannot find any publication of his name until Bceckeler's p< 
above cited. It does not appear in the published lists of Li 
heimer's collections. Bceckler, referring it to the genus Rh 
ckcspora, gave it another name, citing Torrey's as a synon 
It appears to me that this is ample publication and that the 1 
name of Mr. Wright cannot stand. As regards the namei 
Bceckeler and Torrey, both are cited as manuscript synonymi 
the former, with D. nivea one line before D. dipkylla— a 
point in nomenclature but sufficient for priority. The specie 
represented by Lindheimcr's No. 718, Berlandier's 2089, Re' 
chon's 1333, and by a specimen collected by Wright, all i\ 
Texas. Also from Arkansas (Beyrich, Leavenworth.) 

PsiLOCARYA NITENS (Vahl.) {Scirpus nitens, Vahl, En 
PI., ii., 272 (1806); P. rkynchosporoides, Torr., Ann. Lye. N. 
iii., p. 361 (1836) ; Rhynchospora nitens. Gray.) 

The relationship of this species to the P. scirpoides, T( 



^et be regarded as established. True P. niUns has a 
■sely rugose achenium and a short tubercle ; true P. scir- 
1 smooth or but slightly rugose achenium and a long 
A specimen in Herb. Torrey, collected by Leaven- 
1 East Florida and written up by Dr. Torrey as P. inter- 
las a strongly rugose achenium and a tubercle intermedin 
ingth, indicating that they may all be but fonns of one 

to which Vahl's specific name must be applied. P. Tex- 
orr. & Hook, seems not much more distinct than the 

The fourth member of the genus {P. corymbiformis 
), Benth. & Hook., Gen. PI., iii., 1048 ; Scirpus cotymln- 
Wright, in Sauvalle Flor. Cubana, 176), has much more 
< specific rank. 

bristylis capitlaris (L.), Gray, must include a large num- 
>rms differing slightly in the amount of bearding at the 
of the sheaths, the acute or obtuse apices of the scales 
size, markings and color of the nut. Besides the synon- 
ed in Hemsley's Biologia, we must add IseUpis ciliati- 
?rr,, which appears hardly separable even as a variety, 
ic following may perhaps stand as varieties or marked 

I'lLOSA, n. var. Culms densely pilose throughout; 
ark brown, acute. (Guatemala, Santa Rosa, Turckheim, 
o. 1283; Orizava, Muller, 1853, No. 1966.) 

COARCTATA (Ell) {IsoUpis cosfctata. Torn) Umbels 
ed ; spikes linear-oblong. 

bristylis Vaklii, Link., Hort. Berol, i, 287, is the older 
r F. congesta. Torn, Ann. Lye, iii., p. 345, as noted by 
:r, Linnxa, xxxvii., p. 9. 

bristylis monostachya (Vahl), Hassk., PI. Jav. Rar., p. 61 
is the name for Abilgaardta monostachya, Vahl, following 
n and Hooker in reducing the genus to Fimhristylis. 
bristylis schanoides, Vahl., has been collected by A. H. 
in Walton Co., Florida, as I have recently been informed 
Watson. I do not find any record of its occurrence 
;e nearer than southern Asia, but there is a marked 

distribution of C)'peracex of which this is perhaps only 
example. 
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SciRPUS Pringlei, n. sp. Annual, caespitose, i to 2 inches 
high. Leaves capillary, all radical, about equalling the culm ; 
spikes terminal and abo radical, the latter surrounded and much 
overtopped by die leaves ; terminal spikes oval, many-flowered, 
the lowest bract resembling the leaves, and an inch or so in 
length, the next 3-6 moL, the others lanceolate, very acute, 
about 2 mm. long, midribs slightly darker than the margins, 
every bract fertile; achenia sharply trigonal, broadly obovoid, 
the angles slightly ridged, the summit truncate, style three-cleft, 
its base persistent, stamens two. Basal spikes fewer flowered, 
otherwise nearly as the upper ones. Whole plant yellowish 
green. 

Chihuahua, near Guerrero, C G. Pringle, 1887, Nos. 1400 
and 1 399, the latter specimens without terminal spikes. 

An interesting little species related to 5. hettrocarpus^ SI, 
Wats., which was also collected by Mr. Pringle at the same 
place (No. 1398), and in aspect resembling Fimbristylis apus 
(Gray), Wats. 5. fuUrocarpus, is, however, coarser, its terminal 
spikes longer and narrower and dark brown ; the achenia of its 
basal spikes twice as large as those of the upper. The two spe- 
cies form a marked group of the genus. 5. heterocarpus is also 
now to be admitted into the United States lists, having been col- 
lected by Mr. Pringle, Aug. 29, 1884, on sandy plains south of 
Tucson, Arizona, near the Mexican boundary. Its range is also 
to be extended to the Bolivian Andes, Mandon's No. 1410 being 
referable to the species, differing only in the slightly coarser sur- 
face markings of the achenium. 

Explanation of Plate LXXX. 

Fig. I. Scirpm FringUi, Britton, plant nitanl site; Fig. a. Upper spikelet, 
X 3; Fig* 3* Pis^ X 8; Fig. 4. Achenium, X 8. 

Fig. 5. Sdrpus heterocarpus^ Watson, plant natural size. Fig. 6. Upper spike- 
let, X 3. Fig. 7. Achenium, lower spikelet, X 8, swollen in water; when dry it is 
dighdj shorter and broader. Fig. 8. Style and stigma, upper spikelet, X 8. (1g. 9. 
Achenium, upper spikelet, X 8. Fig. 10. Scale, upper spikelet, X 8. 

Scirpus mucronatus, L. This old world species was collected 
over twenty years ago in Delaware County, Penn., by Mr. C. E. 
Smith and Dr. Geo. Smith, and appears to have since lain un- 
noticed in our herbaria, which is to a certain degree my own 
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fault, for there is a specimen in the Torrey Herbarium dating back 
to 1864. Mr. Smith has sent me the following note on the 
locality : '' It is in a small patch of Sphagnum in a field, 300 feet 
above tide- water." Mr. Martindale has it from the ballast 
grounds at Camden, but there seems no doubt that the Delaware 
County plant is a native. It is not quite as stout as the plants 
from Asia and Mauritius, but agrees very well with French speci- 
mens in Herb. Torrey. 

Scirpus sUnophyllus, Ell. {IsoUpis stenophylla^ Torr.), appears 
to be a true Scirpus ^ and is nearly related to 5. barbatus, Rottb., 
to which it has been referred by Boeckeler, Linnaea, xxxvi., p. 
792, as var. Americanus. It seems to me specifically distinct, 
but if reducible to a variety of Rottboll's species, a result by no 
means impossible when more material is obtained, it must bear 
Elliott's name. 

Hemicarpha micrantha (Vahl.) {Scirpus micranthus, 
Vahl, Enum. PL, ii., 254 (1806) ; H. subsquarrosa, Nees, in Mart 
Flor. Bras., ii., Pars, i., p. 61 (1842.) 

Rhynchospora axillaris (Lam.) {Schoenus axillaris. 
Lam., Encyc, i., 137 (1791); R^ cephalantha, Gray, Ann. Lye, 
N. Y., iii.. 218 (1836.) 

In taking up the name I am guided by Bceckeler in Linnaea, 
xxxvii., p. 572, who states that he saw a specimen named by 
Lamarck in Willdenow's Herbarium. 

SCLERIA GRAMINIFOLIA, n. sp. Culms 35 to 40 cm. high, 
slender, erect, triangular in section; leaves 3 or 4, 12-15 ^n^- 
long, all cauline, narrowly linear, attenuate to an acute apex, the 
upper reaching to the inflorescence but not overtopping it ; pani- 
cle terminal, loose and quite simple, 4 to 5 cm. long, subtended 
by a linear bract, 2 to 6 cm. long ; heads androgynous, sessile, 
or on peduncles I to 2 cm. long, of from 2 to 5 flowers, the fer- 
tile and sterile about equal in number. Achenium globular, 2 
mm. in diameter, obtuse, minute apiculate, roughened, with 
short projecting processes, supported on a triangular perigynium, 
whose angles are prolonged upwards as ridges nearly to the apex 
of the achenium. Rootstocks fibrous. 

Collected by C. G. Pringle in wet places, pine barrens, base of 
the Sierra Madre, Chihuahua, Sept 28, 1887 (^o* 1401.) 
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Botanizing in the Strait of Magellan— IL 

By W. E. Safford, U. S. Navy. 

(Continued from page 20.)* 

The treeless pampa-like scenery continued until we reached 
Cape Negro, about one hundred miles from the entrance to the 
strait There it changed abruptly, trees began to make their 
appearance, and the country became mountainous. As we 
passed along, the channel would at times become contracted into 
a narrow strait, through which the tide ran with great force, and 
then it would widen out into a broad lake-like expanse, the 
Fuegian shore becoming faint and hazy in the distance. Shortly 
after reaching Sandy Point we experienced a heavy fall of hail 
and snow; but it melted almost immediately, and in going 
ashore we found several of the houses in the settlement sur- 
rounded by bright beds of pansies and daisies, which seemed to 
have suffered in no way from the inclement weather. Some of 
these beds were bordered by an edging of sea-thrift, and I 
noticed in the gardens many other plants indigenous to the 
region : Calceolarias, the lily-like Symphyostemon, yellow violets, 
currants and Fuchsias growing over trellises, and the same 
shrubby composite {Chilobothrium atnelloides) that I had col- 
lected at Gregory Bay. In the kitchen gardens were patches of 
lettuce, radishes, cabbages and onions. Potatoes are also raised, 
but on account of the dampness of the climate the cultivation of 
cereals is not practicable. 

In the vicinity of the settlement I found, in addition to nearly 
all the plants occurring at Gregory Bay, a second specits of 
Berberis, a currant, two species of beech, the Winter's bark, a 
Fuchsia, a handsome Ranunculus, and several other plants. The 
little Calceolaria nana was here replaced by a taller species, also 
herbaceous and acaulescent, Calceolaria plantaginea, with several 
pure yellow flowers, smaller than in that species, borne on a com- ^ ;^ \ 

mon peduncle, about a foot high, and with leaves somewhat like 
those of the common plantain. The barbery {B, empttrifolid) 
grew in the form of a trailing under-shrub, with narrow fascicled 
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• P. 15, line 15, for 32^ read 52*^. This error should be rectified in the first part 
of Mr. 5»aflbrd'i paper. 
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leaves and axillary clusters of yellow flowers. The same Ane- 
mom and Acana as at Gregory Bay were abundant The currant 
{Ribes Magellanicd)^ the barberry bushes and the Pemettym were 
thickly covered with festoons of a gray lichen {Usnea barbatat\ 
which gave to the vegetation somewhat the aspect of that of the 
Oregon coast region ; and as the northern barberries are often 
attacked by fungi, so here the young leaves of Berberis buxifolia 
were of a bright scarlet color, and much distorted from the 
attacks of a parasitic yEcidium. 

The woods behind the settlement were made up chiefly of 
two species of beech and the Winter's bark, a tree very much 
like a Magnolia. Fagus antarctica^ the antarctic beech, is here 
fast becoming extirpated. I saw hundreds of trunks of this spe- 
cies, and dead trees, like whitened skeletons, still standing, some 
of which were very large. Two saw-milb have been erected at 
Sandy Point, but I was glad to see they were not in operation. 
Fagus antarcHca is by far the largest and most valuable tree for 
timber in the region of the Straits. In the western part it grows 
higher up the mountain side than the Fagus betuloides^ and there 
it never attains the size that it does near Sandy Point. Fagus 
betuloides^ the " evergreen beech," is a much smaller tree. It 
has a whitish gray trunk which branches many times, the ultimate 
divisions bearing a flat dense crown of small, glossy, compara- 
tively stiff" leaves. 

From our anchorage we had a grand view of the western 
mountains. Beyond Sandy Point there arose on every side a 
wild combination of rock and tree and hill. When it was clear, 
we could even see the snowy crest of Mount Tarn. 

I will venture here to give a short extract from Darwin's 
Journal, describing his ascent of Mount Tarn, in which he pre- 
sents an excellent picture of the country: "The forest com- 
mences at the line of high water mark, and during the first two 
hours, I gave over all hopes of reaching the summit. So thick 
was the wood that it was necessary to have constant recourse to 
the compass ; for every landmark, though in a mountainous coun- 
try, was completely shut out. In the deep ravines, the death- 
like scene of desolation exceeded all description ; outside, it was 
blowing a gale, but in these hollows not even a breath of wind 
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stirred the leaves of the tallest trees. So gloomy, cold an< 
was ercfy part that not even the fungi, mosses or ferns 
flourish." In another place, when describing the vegetati 
the Chonos Archipelago, he says : " Cryptogamic plants 
find a most congenial climate. In the neighborhood of the 
of Magellan,- 1 have before remarked that the country af 
too cold and wet to allow of their arriving at perfection." 

It was a pleasant surprise for me, after reading the ; 
description, to find a wealth of cryptogamic plants on the s 
of Fortescue Bay, which is only a short distance from S 
Tarn. The ground was covered in places with a carpet of C 
Uris fragilis, delicate filmy ferns {Hynuttophyllum), and i 
growth of mosses, liverworts and lichens. There also I fo 
third species of Berberis {B. ilicifolia), with spiny hoU 
leaves and clusters of orange-colored flowers. The two 3| 
of Ptmettya, the Embotkrium, Empetrum, and the shrubby 
posite, which I had before collected, occurred, associated v 
number of other shrubs and small trees, which I have m 
been able to determine. 

At Port Tamar the vegetation was luxuriant There, be 
a dense canopy formed by the flat-topped beeches, shieldec 
from the snow and the sun, growing in a damp spongy soi 
surrounded by an atmosphere laden with moisture, grew a 
ber of plants of exquisite delicacy. Filmy ferns crept u 
mossy trunks of the trees, mingled with the beautiful scarlet 
ers of Mitraria eoecmea, and an endogenous plant, Philtsifi 
ifolia, occurred, allied to Smilax, with handsome trumpet si 
flowers of a delicate rose color. Many other plants were coi 
which I had not seen before, and I collected, besides three s; 
of Hymtnopkyllum, a coarse simply pinnate fern with dense 
ing fronds somewhat like those of Osvtunda cinnavtomea. : 
fern with a brittle glossy stem bearing a horizontally expa 
umbrella of radiating fronds not unlike our Adiantum pedai 
its manner of growth {A . radiatum, L.) Extending abo\ 
flat tops of the beeches I saw half way up the mountain's • 
conspicuous yellow plant. In order to get it I was obliged tt 
nearly half a mile literally on the tops of the trees, as it wi 
possible to advance in any other way. The plant proved 
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I punctulatum, a parasite allied to the mistletoe, 
the living branches of the evergreen beech, 
norning of December 2d, we left the Strait of Magel- 
rning northward entered Smythe's Channel, which 
estern coast of Patagonia. The vegetation of its 
d scarcely at all from that which I have just described, 
however, to the plants which I had collected I found 
: shrub, Desfontainea spinosa, with beautiful scarlet 
srs lined with yellow and with glossy, prickly, holly- 
And I also collected here a conifer, which I neglected 
wfore, Liboctdrus tetragona, belonging to the Cupres- 

fontainea belongs to the Loganiaceae, a family which, 
h the Proteaceae, the genera Liboctdrus, Araucaria 
ithers, constitute the element in the South American 
allies it with that of Australia and New Zealand. 
Lision, I may mention that as in the Northern Hem- 
ly arctic plants reappear in the Alpine regions of Eu- 
nd America, so among the plants which I afterward 
the higher regions of the Andes of Peru there were 
h in the Strait of Magellan and on the shores of Terra 
TOW at the level of the sea. 

dvanced northward the channel would sometimes be 
vith islands that we would almost be bewildered, 
wing which was our path, which was island or which 
-e of the mainland ; and then it would contract into 
arrow " reach " down which we could see for miles, 
mountains fading to a deep purple in the distance, 
itinued on our way, vista after vista opening before 
Ivanced, until reaching Trinidad Channel, when we 
more to the westward, and, leaving behind us the 
and waters, glided out upon the heaving bosom of 
)cean. 
£ pusage between Callio utd Honolnla, Oct. 10, 1887. 

Capsicum umbilicatum. 
son, in the garden of the New York Agricultural 
Station, I grew from some Capsieum seed received 
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through the kindness of Professor Orville A. Derby, of Rio 
Janeiro, a number of plants which I think are to be referred to 
Capsicum umbilicatum, Vellozo. As this pepper seems never 
to have been described from specimens, and as our plants differ 
somewhat from the description by Dunal, the following com- 
munication may be of service : 

Capsicum umbilicatum. Veil., Fl. flum., ii., t 7. Dunal in 
DC, Prod., xiii., 428. Vernacular name, ** Pimentao fundo de 
garraba. Bottle-bottomed." Shrub about 2 feet tall or more, 
oect, branches deep green, distinctly four-angled, minutely 
pubescent on younger growth, especially about nodes. Leaves 
deep green above, paler below, ovate, shortly acuminate, much 
rounded at base, extending slightly into petiole often unequally, 
much puflfed, largest ones 5 in. long by 3^ in. broad, but usually 
about 2 in. long by i J^ in. broad, sparingly pubescent, on margins 
minutely ciliate, solitary below, in twos and threes above. Petioles 
rather short, in general ^-^ in. long, ciliate. Peduncles solitary 
or rarely geminate, subangular, pendant, evenly enlarging towards 
calyx end, in young specimens sub-hairy. Corolla about ^ in. 
diameter, greenish. Calyx lobes very flat, lacerated, border thin 
and membranaceous, five to six-toothed, the teeth acute, ten- 
acrved, the five shorter nerves being somewhat obscure. Berry 
seated on the calyx, about lyi in. long by ^ in. diameter, 
turbinate, broad at the apex, scolloped, with a usually projecting 
nipple or boss from the center, at first green, then brown on side 
next the sun, finally red, celb 3-5, usually 4, acrid. 

The plant set out with other peppers in the spring, ripened 
its firuit before frost, and was reasonably prolific. The puffed 
Mr£ice of the leaf gave it a quite distinct aspect. In some of the 
fruits the boss was depressed within the scolloped border; in 
most, however, it was projecting. Whether this is a distinct 
tpedes I do not care yet to decide, as I have three other varie- 
ties of a common aspect, but differing in the fruit At any rate 
it is an extremely well marked variety. 

E. Lewis Sturtevant. 

So. Framingham, Mass., Feb. 2, 1888. 
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Bibliographical Notes on well known Plants.— YIIL 
By Edward L. Greene. 

Gleditschia inermis, Mill. Diet. ed. 8 (1768.) 
Gleditschia triacantkoSj ft Linn. Sp. 1057 (1753.) 
Gleditschia aquatica. Marsh. Arb. 54 (1785.) 
Gleditschia Carolinensis, Lam. Encycl. 11. 465 (1786.) 
Gleditschia monosperma, Walt. Carol. 254 (1788.) 
Acacia Abruce folio triacanthos, capsula ovali unicum semen 
claudente, Catesb. Carol. 1. 43 (1741.) 

In last November's issue of the BULLETIN I had the pleasure 
of exhibiting what I then understood to be Humphry Marshall's 
right of earliest authorship in the specific name of this southern 
honey locust, as being three years earlier than that imposed by 
Walter and commonly accepted as the correct one. It did not 
occur to me at the time to look up authors intermediate between 
LinnsBus and Marshall, to whom the tree might have been 
known; and now, in pondering some of the pages of that monu* 
mental work, the eighth edition of Philip Miller's Gardener's 
Dictionary, I discover to my amazement that that renowned 
author knew both species of Gleditschia, and that to him belongs 
the honor of having given a specific name, under the Linnaean 
law, to the one-seeded species. Marshall's name has but three 
years of priority over that of Walter, but Miller's is seventeen 
years earlier than that of Marshall ! 

Hesperochiron nanus (Lindl.) 

Nicotiana nanay Lindl., Bot. Reg. x., t 833 (1824.) 
Ourisia Calif omica, Benth., PI. Hartw., 327 (1849.) 
Hesperochiron Calif ornicus, S. Watson, Bot King, 281, t 30 

(1871.) 

The late Mr. Bentham in publishing his Ourisia Califomica, 
did not identify it with Lindley's Nicotiana nana. Until long 
after the year 1849 ^^^ ^^ believed to be XxxxXy k Nicotietna, 
The occasion of raising the species to the rank of a new generic 
type was the best time to have taken up the old specific name ; 
but it does not appear to have been then known or suspected 



that this was really Lindley's supposed dwarf tobacco ; althon 
this might have been inferred from a glance at the figure in i 
Botanical Register, by any one who had seen the plant growii 
The ordinal place for the genus should not be considered 
settled. Eminent systematists have believed it to be of 1 
Solanacese, of the Gentianacex and of the Hydrophyllacex. 1 
very first impressions, like first glances at doubtful words ir 
piece of bad handwriting, are very apt to be correct in cases 
this kind. And Mr. Lindley recorded that the envelope wh 
held the seeds from which the plants were raised in the garc 
of the Horticultural Society in 1823, bore the statement that 
was from this plant that the Indians prepared the finest of th 
tobacco. Hesperochiron, alive or dead, looks Solanaceous enou| 
and if it be true, and we have no reason to doubt it, that t 
Indians used it for tobacco, this would go far to indicate tl 
with the Solanacex are its affinities. 

Gryptogamia versus Heterophyta. 

The term Anthophyta, as an equivalent and substitute 
the Linnzan Phxnogamia (or Phancrogamia), seems likely 
come into general use in the near future. Its adoption will ms 
necessary a corresponding word to designate collectively t 
Pteridophyta, Bryophyta and other plants heretofore incluc 
under the name Cryptogamia. I suggest for this purpose I 
term Heterophyta, which seems to me simple, convenient a 
significant, and exactly in accordance with the previous terms 
the series and with the genius of the language. It is so appi 
priate, in fact, that I shall not be surprised to learn that it 1 
already been proposed. E. E. Sterns. 

A New Variety of Erythronium, L. 

Erylhronium albidum, NutL, var. COLORATUM, n, var. Pi 
Dog-tooth Violet. Sepals white, more or less suffused with r< 
purple, varying to bright red ; leaves more strongly mottled w 
green and brown than in the type. Shaded woods near strear 
McLennan county, east central Texas; not rare; flowers in F< 
ruary. 

The suffusion of red extends even to the ripening capsu 
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but the variety is mainly founded upon the color of the flowers, 
which are said* to have, when first gathered, the "delicate 
fragrance of the cultivated sweet violet, but in the course of an 
hour or two this odor passes entirely away." E. E. Sterns. 

Index to Recent American Botanical Literature. 

Algues Magellaniques Nouvelles. — M. P. Hariot. (Journ. de Bot, 

*•» PP- 55-59 and 72-74; illustrated.) 

Siphonocladus, Ectocarpus^ Sphacelaria, Ceramium^ Callo- 
phyllis and Hildebrantia, illustrated by six cuts in the text, are 
figured and described from Orange Harbor and the Falkland Isles. 
Aquiligia longissima, Gray, — Sereno Watson. (Garden and 

Forest, i., p. 31, fig. 6.) 
Azolla et Salvinia dans la Gironde. (Journ. de Bot, i., p. 29.) 

Two more of our water weeds are causing trouble among the 
millers and death among the fishes in France. Instead of Ana^ 
charts^ however, it is Salvinia natans and Azolla Caroliniana 
which have spread near Bordeaux so as to become a nuisance. 
Bcsria gracilis. Gray. (Gartenflora, xxxvi., p. 392; fig. 96.) 
Calochortus flavus, SchulL /., and Milla hiflora, Cav. — C. G. 

Pringle. (Garden and Forest, i., p. 20.) 
Cladoniees Magellaniques. — M. P. Hariot (Journ. de Bot, L, 

pp. 282-286.) 

Twenty-two species of Cladania, with two new ones and two 
varieties, are listed and described. 

Fertis — Preparation and Mounting of. — ^J. D. King. (The Micro- 
scope, viii., pp. 78-81.) 

A detailed account of the method of mounting microscope 
slides of pinnules used by one of the most successful manipulators. 
Florule des Isles Saint-Pierre et Miquelon, — E. Bonnet (Journ. 
de Bot, i., pp. 180-186, 219-221, 234-239, 249-253, 260-266.) 

This is an interesting list of plants found in the last of the 
French possessions in North America, the islands of Saint- Pierre 
and Miquelon off the southern coast of Newfoundland. It is 
mainly a compilation from the collections of La Pylaie, Delamare 
and Beautemps-Beaupr^. 
Geraniacece — A Study of North American. — ^William Trelcase. 

'BjT Miss S. A. Trimble, of Waco, who coUected the specimens. 



(Mem. Bostoa Soc. Nat Hist, iv., pp. 71-104; plates 9-1 
We have the pleasure of noting another of Professor Trelea: 
valuable monographs. The present one is both systematic : 
biological. The new species and varieties established are Li 
nanthfs Macounii, from Vancouver ; Oxalis comiculata, L. var. 
macrantka, a large southern form ; O. Suksderfii, from Oregt 
O. Acetosella, L., var. Oregana, {0. Oregana, Nutt) ; and Ge 
nium Carolinianum, L., var. Texanum. The methods of poUi 
tion and seed-dissemination are discussed and a very large nu 
ber of references to literature given. 

Irises — Note on our Native. — Sereno Watson. (Garden ■< 

Forest, i., p. 18.) 

Dr. Watson, after classifying the group and describing 1 
few words the geographical distribution, appeals to florists 
cultivate our native species and solicits seeds and roots from 
South and West for Prof. Michael Foster, Oxford, England, v 
is making a critical study of the genus. 

Liclunology — Recent Contributions to American. 

Enumeratis Lichenum Streti Bekringii. — Exposuit W. I^ 
lander. (Caen, 1888.) 

Pyrenocarpea Cubenses a cl. C- Wright lecta. — Auctore Dr 
MOIler, (Botanischer Jahrbiicher, Leipzig, 1885.) 

Graphidea Feeante. — Auctore Dr. J. Miiller. (Mem. de 
Societ<! d'Histoire Naturelle de Geneve, 1887.) 

These three publications are of interest to students of Amerii 
lichens. The first gives the names of the species collected 
the Nordenskiceld expedition in the region referred to, in 1878- 
It enumerates 4po species, of which about 80 are new, and 
the fullest list of the lichens of this region ever published. At 
end is a revision of the lichens collected by Dr. Bean in i88( 
list of which was published in the Proceedings of the U. 
National Museum, Washington, 18S4; Vol. vii.. No. i. 

The second publication contains the determinations 
Wright's Cuban Verrucariaceae, which were distributed sev< 
years «nce, many of which may be expected to octur within 
southern limits of the United States. 

The third is a revision of the Graphidaceae of Fe^'s Essai 
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les Cryptogames des Ecorces Exotiques Officinales and Supple* 
meat. It is of special value because the spore characters were in 
his time little known, and Dr. Muller has studied the original 
specimens of Fe^, and of Acharius, Fries and others. 

Henry Willey. 

Lilium Grayiy Watson. — (Garden and Forest, i., p. 19, fig. 4.) 

Loganiacea — The Natural Order of, — R. G. Eccles, M.D. (Pharm. 
Record, viii, pp. 41-44.) 
This is an interesting review of this important order and its 
allies from a medical standpoint, with much that is readable in 
geographical distribution and descriptive pharmacy. 

Micrasterias Americana^ Ralfs, and its Varieties, — ^W. M. MaskelL 
(Joum. Roy. Micros. Soc., 1888, pp. 7-10; plate II.) 

Musci Cleistocarpici Navi. — Carolo Muller. (Flora, IxxL, pp. 

1-13.) 
This includes 26 species of Acaulon, Phascum, Archidium^ 

Astomum^ Bruchia, Ephenterum and Lorentziella, of which ten are 

South American from Paraguay, Montevideo and Brazil. 

Outlines of Lessons in Botany — Parts i and 2. — ^Jane H. Newell. 

(Pamphlets, 8vo, pp. 45. Salem, Mass., 1887.) 
These are intended as aids, to teachers and mothers studying 
with their children, and as elementary guides will be found most 
practical and clear. The series is to consist of six, by which a 
practical acquaintance will be made with: i — plants and their 
uses; 2 — seedlings; 3 — roots; 4 — buds and branches; 5 — stems; 
6 — leaves. They are intended to be used in connection widi 
Gray's First Lessons or How Plants Grow, and are planned to 
cover the winter season, so that the pupib may be ready to study 
the flowers when they appear. We heartily conunend the plan 
and effective methods of illustration. 
Parmelia perlata et quelques Especis affines. — W. Nylander. 

(Journ. de Bot, li., 33-34-) 
Phacelia heterospermay n. sp. — S. B. Parish. (Bot Gazette, xiil» 

p. 37.) 
Pinus insignis, DougL (Gartenflora, xxxvi, pp. 120-122 ; fig. 37.) 

Pogogyne nudiuscula^ Gray. (Gartenflora, xxxvi., p. 114; t, 

1242.) 
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Polyparus abietimus^ Fr.^ tt Irpex fusc^-vMaceus^ Fr, — NoU sur 
ridentUe Specifique du. (Joara. de Bot, iL, pp. 30-32,) 

Rhododendron Kamtschaticmm^ Pall, — E. RcgeL (Gartenflora, 
xxxvi., t 1260.) 

Structure de la racine et disposition des radicelles dans les Centrole- 

pidees, Eriocaulees^ Joncees^ Mayacies et Xyridees. — M. Ph. 

Van Tieghem. (Joum. de Bot, L, pp. 305-3 1 5 ; illustrated.) 

A brief comparison of &e roots of grasses and sedges, as 

described in a former essay, b followed by a description of their 

structure in these orders. 

Symphoricarpus — The Genus. — H. ZabeL (Gartenflora, xxxvi., 
I^. 603-606, 629-631 and 658, 659.) 
Herr Zabel gives in the first part of his paper a review of Dr. 
Gray's arrangement of the genus, followed by an account of the 
forms cultivated at Munden, in which he claims that the name 5!. 
orbiculatus^ Moench, used by Koch in 1794, has priority over 51 
vulgaris^ Michx. He also recognizes a new variety glaucus of 
S, racemosus, Michx. 

Thistles — Some Common, — L. H. PamipeL (Colman's Rural 
Worid, March 9, 1 888,) 

Mr. Pammel gives a popular account of Cnicus altissimus^ var. 
discolor^ C. arvensis and C, lanceolatus^ with directions for their 
identification and eradication, illustrated with figures of each 
species. 

Uncinula polychceta, B <& C. — S, M. Tracy and B. T. Galloway. 
(Bot Gazette, xiii., pp. 29-32 ; illustrated.) 

Undescribed Plants from Guatemala-~^IL — John Donnell Smith* 
(Bot Gazette, xiii., pp. 26-29.) 
Chrysochlamys Guatemalecana, Harpelyce rupicola, Bauhinia 

Rubeleruziana, B, Pansamalana, Anneslia Quetzal ditid Triolena 

paleolata are characterized and the name Myriocarpa heterospicata 

is corrected to M. heterostachya. 

Vaccinium de France — Sur les Variations de Structure des. — Paul 
Maury. (Joum. de Bot, i., pp. 104-108, 115-117; illustrated.) 
Of species common to America and Europe are V, uligino^ 

sum, V. Oxycoccus and F! Vitis-Ideea, of which figures are given 

showing the upper and lower epidermis. The author concludes 
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that he can distinguish generic and specific microscopic characters. 
Vinegar Plant— Grpwth of, in Fermented Grape Juice. — N. L. 
Britton. (Trans. N. Y. Acad. Sci., vi., pp. 66-70 ; reprinted.) 
Describes the gelatinous, stratified cylinders formed by an 
organism . identified as Saccharomyces cerevisice, Reess, and the 
appearance of Penicillium and other moulds on exposure of 
these to the air. 

Willows — Two Beautiful North American. — H. Zabel. (Garten- 
flora, xxxvi., pp. 410-412, figs. 98-100.) 
This paper gives minute descriptions of Salix lasiandra^ 
Benth., var. lancifolia, (Anders.), Bebb, and 5. nigra. Marsh., 
var. falcata, (Pursh), Gray. In regarding Andersson's S. land- 
folia as a variety of 5. lasiandra the author takes occasion to 
remark : " I follow in the naming the profound connoisseur of the 
North American Willows, Michael S. Bebb, of Illinois, to whom 
Greene has recently dedicated a new genus of Compositae." 
Zannichellia palustris — Le mode de Fecondation du, — M. E. Roze. 
(Journ. de Bot, i., pp. 296-299; illustrated.) 

Reviews of Foreign Literature. 

Notes on HdckeVs Monograph of Graminece, — Prof E. Hackel, 
of St. Poelten, Austria, who is one of the best living agrostolo- 
gists, has recently published as a part of " Engler and Prantl's 
Naturliche Pfiansenfamilien** a monograph of tlie order Grami* 
neae, which is of particular interest as representing the views of 
European botanists as to the subdivisions of this vast order. The 
primary divisions are the same as those of Bentham and Hooker, 
although not in the same relative order. But in the distribution 
into genera, there are many changes. Sometimes these changes 
are in the reduction of genera to sections, and sometimes in the 
elevation of sections to genera. 

The whole number of genera recognized by Prof. Hackel is 
313, whereas the whole number given by Bentham and Hooker 
is 298. There are a few new genera established since the publi- 
cation of the ** Genera Plantarum'' of Bentham and Hooker* which 
accounts partly for the increased number. It may be interesting 
to note such of the changes as relate to the grasses of the United 
States. 
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Hemarthria is reduced to a section of Rottbctllia, Sorghum, 
Chrysopogon and Heteropogon are made sections of Andropogon. 
Zizania miliacea^ Michx., becomes Zisaniopsis miliacea, Doell. 
and Acherson. Calamagrostis includes two sections, Epigeos 
and Deyeuxia. Ammophila he recognizes as having but one 
species, A. arundinacea. This excludes three North American 
species which Bentham and Hooker included in Ammophila^ viz.: 
A. longtfolia. A, brevipilis and A, Curtisii, Vasey. These belong 
to Dr. Gray's section Calamovilja of the genus Calamagrostis^ as 
defined in the Manual, and characterized by the hard parchment- 
like, one-nerved glumes, and the absence of the sterile flower or 
pedicel. They differ from A, arundinaceay Host, in the spicate 
panicle, and the five-nerved rather scabrous glumes of the latter. 
If, therefore, our species be placed in the genus Ammophila.^ty 
must constitute a section Calamovilfa, They might very well 
form a new genus. 

Dactyloctenium, Willd., included by Bentham and Hooker in 
Eltusine^ is here retained as a genus. 

The genus Eremochloe, Watson, receives the name Blephari^ 
d€uhney Hack., because the name Eremochloa^ Buse., given to an 
East Indian grass allied to Hemarthria, antedates the name of 
Watson. Triplasis, Beau v., is reduced to a section of Triodia, 
Br. In this place I may remark that our Triodia seslerioides has 
an earlier name, i. e. Triodia cuprea, Jacq., Eel. ii., 21. Arcto- 
phila, Rupt, is here made a section of Colpodium, Trin., and the 
genus AtropiSf Rupt. reduced to a section of Glyceria by Bentham 
and Hooker, is here again raised to generic rank. 

Geo. Vasey. 

New Contributions to our Knowledge of Sieve-Tubes. — By 
Alfred Fischer.* 

The author has introduced a simple method which enables us 
to obtain a more correct knowledge of sieve-tubes than we 
have had heretofore. When a part of a plant is cut off, the fluid ^j^ \ 

in the sieve-tubes will partly flow out, and the current produced 
in them will cause an entirely new arrangement of their contents. 
The well-known illustrations of the sieve-tubes of Cucurbita, etc., 

*Ber. d. K. SSchs. Get. d. Wist, za Leipzig, Math.-phys. CI., 1886, iii., iv., pp. 
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in all our text-books, with their accumulations of mucilage above 
or below the sieve-plates, (" Schlauchkopfe ") etc., must therefore 
be considered as representations of entirely artificial conditions. 

The autho;* simply immerses the entire plant, or a portion of 
it, (while still in connection with the plant) in hot water ; diereby 
the contents of the sieve-tubes will be fixed and the changes 
mentioned almost entirely prevented. 

According to their contents the sieve-tubes are divided into 
three groups : first, such as contain sap which coagulates when 
heated, and which is surrounded by a diin parietal plasma sac 
{Cucurbita) ; second, sieve-tubes containing mucilage masses 
closely in contact with the parietal plasma, and clear sap which 
does not coagulate {Ht4mulus)\ third, sieve-tubes with starch 
grains, with only little mucilage in the parietal plasma, and with 
sap which does not coagulate. This difierentiation of the con- 
tents is met with only in active tubes, /. e, in such as have their 
plates open. 

The sieve-plates of active tubes are lined with a thin layer of 
callus which, in its turn, is covered with mucilage either entirely 
or only at the edges of the perforations. The parietal protoplasm 
most likely lines the sieve-plates and also the short canals piercing 
the same, so as to effect a connection of the plasmatic layers of 
the contiguous members of the tube. 

When a plant is injured accumulations of mucilage are formed 
at the plates by the streaming of the sap through the pores. At 
the same time the mucilaginous lining of the plates disappears, 
while the callus increases in thickness. Both the callus plates 
and the aggregations of mucilage, therefore, are artificial products, 
for in the living, active sieve-tubes there is only very little callus 
on the sieve-plates. In the living plant the pores of the sieve- 
tubes are not filled with mucilage as long the sieve-tube is active, 
but with coagulable sap in Cucurbifa, and probably with watery 
sap in other plants. 

The obliteration of the cribrose tubes begins with changes of 
the contents and the plates. In Cucurbita there appear in the 
sap some drops of mucilage and a coarse coagulum. Then the sap 
becomes quite rigid, but soon separates into small portions which 
are again dissolved and removed, or the sap gradually loses its 
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coagulable ingredients without becoming rigid, and finally the 
protoplasm and mucilage disappear also. The plates always oblit- 
eiate by the thickening of the callus layer and the narrowing of 
the pores. The effect of the latter change is that the mucilage 
lining the pores is changed into massive threads {Cucurbita) which 
become thinner and thinner until they disappear, being most likely 
transformed into callus. When the obliterating sieve-tubes are 
injured no accumulation of mucilage at the plates can be formed, 
because the mucilage contained in them is not fluid but rigid like 
caoutchouc 

The sieve-tubes are in direct communication with one another 
and with their accompanying cells by means of delicate threads ; 
not, however, with the cambiform cells, which, in their turn, are 
connected by threads of protoplasm. J. S. 

Observations on Diatomacea from thi Neighborhood of Hert- 
ford. — Isaac Robinson. (Trans. Hertfordshire Nat Hist. Society, 
vol. iv., part 7.) 

The writer alludes to the fact that after a heavy rain the 
coloring matter of rivers often consists largely of diatoms. He also 
records his observations of cysts containing young diatoms in 
various stages of development Appended is a list of 154 species 
found in Hertfordshire, mostly in the vicinity of Hertford. 

C. H. K. 

Botanical Notes. 

Botanical Section of the Biological Society of Washington. — 
We have received a brief abstract of the papers delivered at the 
first meeting, from the Secretary. Prof. Burgess spoke on the 
Fresh-water Algae, reviewed the literature of the subject, and 
called special attention to the work of American botanists. Prof. 
F. H. Knowlton followed with some remarks on " A Case of 
Sewer Olwtruction by the Roots of Trees." Prof S. M. Tracy 
described some Fungi from the Arid Regions, collected during a 
recent trip, including twenty-five species of Erysiphe. Several 
new Pucciinas and jEddiums were also collected. Miss E. A. 
Southworth read a paper on the GUosporium of the Wax Bean 
(G. Lindemutkianuni)^ as a result of some studies carried on 
under the direction of Prof F. L. Scribner. 
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At the second and third meetings, papers were read by Dr. 
Vasey, Dr. Riley, Mr. Galloway, Mr. Fernow, Mr. Crozier, Prof. 
Foster, Prof. Van Deman and Mr. Hopkins on various botanical 
topics. 

Proceedings of the Club. 

Owing to the severity of the storm, for the first time in its 
history the Club failed to hold its regular meeting. On Tuesday, 
March 20th, a special meeting was held, at which the president 
presided and thirty persons attended. 

A letter from Joseph Jackson was read, giving an account of 

the botanical work of the Worcester Natural History Society, 

stating that ^r. J. Chauncey Lyford was delivering a course of 

lectures illustrated with lantern slides, duplicates of which he 

would be pleased to loan or exchange ; also a letter from Miss 

Jane H. Newell, accompanied by pamphlets entitled " Outlines 

I of Lessons in Botany,'' which she will be glad to send to any 

I teacher who will use them and g^ive her the benefit of the results 

{ attained, with criticisms and suggestions. Price, 15 c. each. 

I» Miss Steele reported on behalf of the Herbarium Committee 

^ the completion of the work on the herbarium of the late Wm. H. 

!r Leggett, and stated that all material received up to date had been 

«j mounted and put in order. 

The secretary read a letter from Mrs. Gray, acknowledging 
the receipt of the resolutions of sympathy and condolence from 
the Club. 

Dr. Newberry remarked on the geolog^ical history of Lirioden-^ 
droftf and exhibited drawings of a new species from the Laramie 
of Colorado. 

The following papers were read as announced : 
*' A Preliminary Notice of the Pteridophyta Collected by Dr. 
H. H. Rusby in South America during the years 1885 and 1886." 
By Mrs. N. L. Britton. 

" On a New Variety of Erythronium,'* By E. E. Stems. 
The Rev. Thomas Morong complimented Dr. Rusby on the 
excellence of his specimens and the number of species of ferns 
represented in the collection, and gave an outline of his proposed 
trip to the Argentine Republic and Chili and the headwaters of 
the Parana and Uruguay rivers. 



As there has been a demand for Dr. Gray*s portrait, we announce that extra copies 
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An Enumeration of the Plants Collected by Dr. H, H. Rusby in South 

America. 1885-1886.-L 

GENERAL FEATURES OF THE REGION TRAVERSED. 

The collections recorded in this series of papers were made 
during a two years journey along the Pacific coast and across the 
continent of South America, the special object being the investi- 
gation of Medical Botany. 

The route of travel covered regions the most diverse as re- 
gards all the conditions of plant life. North of Guayaquil the 
coast is verdant, the luxuriant tropical vegetation reaching the 
very water's edge. But a short distance south of that city be- 
gins an entirely different region. The eastern Cordillera of the 
Andes divides South America into two portions, having almost 
nothing in common. While only a few miles in width, this Cor- 
dillera marks differences in soil, climate, and general appearance, 
as great as any to be observed upon the globe. 

Upon the Pacific side there is a very general dearth of mois- 
ture, rain being in many places almost unknown, while upon the 
eastern slope rain is so constant that months may pass when the 
sun is seen for scarcely an entire hour, and the humidity is so great 
that clouds of rising vapor sometimes obscure the view of even 
the nearest objects. The laden clouds that sweep in from the 
tropical Atlantic lose little of their moisture in crossing the Ama- 
zonian basin ; any loss is but temporary, the equilibrium being at 
once restored by the soaking up of a fresh supply from the enor- 
mous water surface that the region presents. But immediately 
on reaching the mountains, great volumes of water are precipi- 
tated. The lightened clouds endeavor to escape upward, reach 
the colder strata, and suffer fresh precipitations. This process is 
continued over a belt of two hundred and fifty miles of steadily 
increasing elevation, until the winds which cross the cordillera 
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carry only the merest traces of moisture. Throughout most of 
this heavily watered region, the vegetation is of the densest char- 
acter. Allowing for the breaks caused by the streams, it might 
be said that an arboreal animal, ascending a tree upon the An- 
dean foothills, could pass to the Atlantic withput once descending 
to the ground. 

The species and genera of this eastern Andean region have 
in general a very wide range. With the latitude, varies the alti- 
tude at which they grow. As we pass to the cooler southern 
region, a species or its representative creeps down upon the 
mountain sides. Thus, the Desfontainea spinosa^ Remy., which 
I collected abundantly in northern Bolivia, gradually descends, 
until in the neighborhood of the cape, Lieutenant Safford finds 
it near the sea level, constituting a characteristic feature of the 
landscape. Sometimes also, a species has its limits as to altitude 
very narrowly and sharply defined, but will be represented at 
successively lower elevations by other species exceedingly closely 
related. Of this, the Cinchonas furnish us a striking example. 
Each altitude has its own species — if species they can be called — 
and they usually overlap to but a trifling extent. I have (in 
two cases) looked along a mountain side where miles of Cinchona 
Calisaya had been planted, and seen the upward limit defined to 
within fifty feet by a line of dead or dying trees. 

In general, we are disappointed by the scarcity of flowers as 
compared with the abundance of plants. To this rule, trees and 
many herbs are exceptions. But in the case of shrubs and vines, 
of which latter there is everywhere a multitude, it is strikingly 
true. It is probably to be accounted for by the steepness of the 
land and a climate highly favorable for the reestablishment of de- 
tached fragments, torn away and carried to a new position. Un- 
able to obtain the light and air necessary for a high floral de- 
velopment, they have learned to depend upon a less complicated 
method. 

Turning to the western side, we find, as stated, a region in 
which almost every condition is reversed. With more or less 
scanty rains, strictly limited to a few months or even weeks, we 
get a treeless and almost shrubless region, with a temperature 
subject to very sudden and great variations. The amount of 






moisture iacncatses Tirti tht i^ilt^iu Uj»:*r :':-r seborC-mi^ps 
great deserts are loiatt-i cc rbe rLTrjt Lijris :»f tiis rep:'2- Trte 
real deserts. boTre-rcr, irt d:c tier*, bjt il c^ -^.e c:.5t5^ Vp:'n 
the highlands r^ere is fcrr-rimt =::'':fr«re t: reieez: the cc'u::tr\' 
from barrenness ari h i« a fiir'j ^rr'CC 5C:»ci: c: zz:zry. As rpc-ri 
the eastern siie, sc- i:i>:c tie -■estem, tie ilciliz^i ve^et2it::n 
creeps dowx the r^rnrtLzrs as ve ^r sr-ihT^'ari. urt£ at Val- 
paraiso it rcacbcs tie rc^r^.r. X:rih rf ViLlp^jriisc- there if thus 
left a true desert al:r^ tie cr-asi Trhkh -••"[ietis as "« e ^c- D:»rth- 
ward, until at tie briiriiarv :c CrZ ari Feru, -Ke tiirti tnZes cf 
pure, absolutely barren sari T: tie pitie^t a::i iniustrirus 
botanist this coast f-esert -b-Z fjttii-i a :ir sir-re :t:teTest:n^ f.eli 
than the luxunact re^Ittis t: tie ^^^^^tltL There is r: regular 
water supply, tne s^iTers r>ttrg^ :r.:re*q-j:e:::t an- spisrr.ro.c, v^th 
years sometitDes clat:*slrg betr=eet: then. E-t -a her: they d: cc- 
cur in sufticieat q-a^trrr Tie fir.f a r!:b ari bea-ti'u] f?:ra, 
springing up, csattrritig ari perishing in an increiibly shcrt 
period of time. V*"iit sZ'tcLil pri-t-isizns are re-quired, and -ahat 
lessons in phj-srcl^gj- are to be learrrtd, -shle watching the rrr^ 
cesses of birth and cxtinrtfin "kh'ch are here C-i-^: en ! Lcnc 
after the t!ora of the An::.ai:n:in Zasir. shi'i have bee^n satisfac- 
torily classified, tits desert re-^~:n -»;" be csntr7Dur'ng its anrual 
quota of undescribed sp-ecies. 

With this very nieagre genera! outline bef:re us. ■» e sha!] 
notice bricflv the st>ec:al !>c^t:es where the c:"ect::ns were 
made. 

A part of a day each -aere spent at Guayaquih Zcrritr-s, 
Pa>'ta and GxjTsintbc. and t^c or thre-e days at Lint a, but only 
fragments were ccllected. Zcrriti-s stands at the n:r:hem ex- 
tremit>' of the desert, and is watered v :th m derate frequency. 
The Proscpis^ dreus, Antarantace^ and Chcr.:r«'o:ace.t, re- 
minded me strongly cf the gravelly hills of the M:have des<frt. 
Payta is one of the drj-est spelts :n the world, and C:cu:n:b:- is 
but little better. Lima, like Tama, stands near the f> :t cf the 
mountain. At the latter t.la:e a w-jck was -cent in the :.arlv 
part of February'. X o ra: n h ad c-c : u rre i , an d the r. fty -r c-c 1 ;: s 
collected were all from irr-^catrd grounds T^cna has t^ne ^r:J.l 
stream, conducted thro ui-h the tc^n bv a caved ch a^nn^l. a-^ t "t 
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does duty in great part as a sewer, besides furnishing the only 
water supply. From Tacna, the route lay seven days by mule, 
to La Paz. At nine thousand feet, 17° south latitude,* the veg- 
etation is sufficient to afford pasturage for the llama. At twelve 
thousand feet we are upon the table-land, which is, in part at 
least, volcanic, and at first thickly covered with loose rounded 
stones. Farther on it becomes sandy and rocky by turns. We 
cross many superimposed small ranges, and skirt the bases of 
much greater ones. The landscape is much like that of our own 
south-western plateau, except that there is less grass. What fre- 
quently appears like a grassy plain, proves to be covered with 
plants like dwarf Hypochceris or Perezia, only an inch or two in 
height, and presenting a green cushion of needles in the form of 
spines terminating the erect linear leaves. Numerous species 
oi Adesmia^ rarely rising above a foot from the ground, and often 
very closely prostrate, cover much of the country. 

Near the eastern verge of this table-land, in a basin two 
thousand feet deep, with nearly vertical walls of clay or gravel, 
is situated La Paz, at an elevation of about eleven thousand feet. 
Here I spent some two weeks during the months of February. 
March and April, collecting one hundred and fifty or more species. 
This was during the latter half of the rainy season, when the 
walls of the basin, and the gravelly and rocky hills along the I^ 
Paz River to the south, were richly clothed with plants in flower. 
The remainder of the time during this period was passed across 
the range in Yungas. Returning early in April to the coast, I 
proceeded to Valparaiso, where three months were spent. Here 
the season is earlier, and winter was just setting in when I arrived. 
A winter there is about the same as in northern Florida, the 
orange surviving, but not thriving. Some twenty-five or thirty 
stray specimens were found in flower before I returned to La 
Paz. It being then early in June, I found a dry and wintry 
season prevailing, with a most dreary prospect for a collector. 
For a longtime business detained me in the city, save for a few 
short excursions across the mountains, and one long stay in the 
provinceof Yungas, made, unfortunately, at an unfavorable season 
for collecting. Just as the rains were beginning the next Janu- 

•Distances, latitudes and altitudes are given approximately. 
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ary, I was obliged to leave La Paz on my journey to the Atlan- 
tic. Thus, out of almost a year spent in this interesting region, 
fortune had favored me with only about two weeks favorable col- 
lecting. But extensive collections had been made meantime 
upon the eastern slope at Unduavi and Yungas. Unduavi is one 
of several little hamlets upon a mountain stream in the first valley 
to the eastward of La Paz. But I have characterized bv this 
name the entire collecting station constituted by this valley and 
its enclosing mountains. At 12,000 feet begins the semi-alpine 
flora generally associated with Aspidium aculeatum and the 
smaller species of Acrostic hum. At 10,000 feet the shining, 
coriaceous leaves of the tropics begin to be seen, and at 8,000 
feet the vegetation is truly tropical, including bamboos, fuchsias 
and begonias. The whole surface is characteristically rocky, the 
soil being very scanty indeed, but rich. At Unduavi, between 
8,000 and 10,000 feet, I collected 150 species in flower in Octo- 
ber, in three days. 

Crossing the northern wall of this valley, we find upon the 
summit, at about 1 1,000 or 12,000 feet, a cold, bogg>' and cloudy 
region, where sphagnums and long drooping lichens abound. 
Upon the other side we are in Yungas, referring not to the polit- 
ical boundary, but to my collecting station of that name. De- 
scending to 7,000 feet, we enter the great Andean forests which be- 
come heavier and heavier, though scarcely denser, as we descend. 
The trunks and greater branches are scarcely to be seen for the 
epiphytes upon them, chief of which are orchids, bromeliads, 
ferns, mosses and aroids. At 5,500 feet we strike the coca and 
cinchona belt, and at 4,000 feet we find the heat becoming op- 
pressive and the air sultry. From 3,500 to 5.500 feet is prob- 
ably the region of greatest rain-fall. The Yungas collections 
were chiefly made at elevations of 3,000, 4,000 and 6,000 feet. 

Leaving La Paz on the loth of January, 1886, we were at 
once overtaken by the unprecedented rains of that season. At 
Sorata, on the base of Mount Iliampu, we were detained by 
floods from the latter part of January till about the first of March. 
But little could be dried, and that little with the greatest diffi- 
culty, many of the collections being repeated once and some of 
them twice. In transit to the coast moreover, the continuous 
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rains succeeded in penetrating some of the bales. A fine and 
little known alpine flora exists on Mt. Iliampu. The altitude 
and conditions of this locality are a parallel of those of Unduavi, 
One day's journey to the northward we reach Ingenio del Oro, a 
gold washing establishment This locality is also very similar to 
Unduavi, but has the richest flora (March) of any locality that I 
have ever visited. It is above timber line. Three days of mis- 
erable exposure were passed here, and all our collections spoiled. 
Two days more brought us to Mapiri, a section almost precisely 
like Yungas, where, at 2,500 to S,ooo feet, I remained during 
March and April, improving the fairly good weather in making 
enormous collections, which arrived home, after great vicissitudes, 
in very fair condition. Mapiri is the great centre of Cinchona 
culture in South America, and large collections of these plants 
were made, among them being many new hybrids. The run of 
eighty-four miles to Guanai, 2,000 feet elevation, was made on 
rafts by the force of the current in a little less than eight hours. 
Arriving at Guanai three weeks earlier, we should have encoun- 
tered one of the most interesting floras in South America. How- 
ever, as we lost nearly everything collected at this place, it mat- 
tered but little. The forests at that point consist almost wholly 
of MimosecBy in prodigious variety. These had all gone to fruit 
and made rather ill looking specimens. At this point the succu- 
lent plants, such as Begonia, Oxalis and Bromeliaceae began to 
appear much less prominent. I had early abandoned the collec- 
tion of such plants, foreseeing that they would crowd out all other 
work, owing to the unlimited time necessary to dry them. 

Upon new and larger rafts we floated in eight days to Reyes, 
the mountains becoming smaller, and the banks lower and lower 
as we proceeded, until, just at the port of Reyes we cut through 
the outermost range of the Andean foothills. Here, at an alti- 
tude of 1,500 feet, the forests are broken by patches of pampa, 
which are projected into them from the South, and the varying 
conditions of lake and river, forest, plain and bog, produce a flora 
of surpassing interest. Nearly two months were passed in Reyes, 
and although sickness materially interfered, a handsome repre- 
sentation of between 400 and 500 species was secured. The 
whole of this collection, with the most of what we had brought 
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from Gnanai, 9,000 speomeiis in all, was found one morning 
sanken vntb out boat under nfteen feet of water. From this 
point on doi^Tn tiie Irenl. the countr}- rapidl}^ assumes the char- 
acter of the Brazilian forest with a dense tangle in the sombre 
shade bciow and a wealth of fioral life high above upon the tree 
tops. The month of lu:\- was passed in journevnng down this 
river and making occasiona. short stops to collect At the junc- 
tion of this river with tlie Madre de Dios, the centre of the nib- 
her production of that district. tA^ f' months were spent and the 
finest part of mA' c^'llection waf preT)ared. Just below this iunc- 
tion begins the series of falL^ produced by the river's cutting its 

r through a series of iow hilis. During the tw^o months that 
required to maice tht tedious transit of these falls, I had 
ample time to complete my collection with a handsome addition. 
Many of the Andean species with which we had already become 
familiar, here re-appeared 

The entire coHectioE includes somewhere about three thous- 
and nnmbers, of which an average often specimes were collected. 

THALL<JPH\TA. 

•I.) I'lAT'OVS. 

The following species \* ere found by Prof. C H. Kain in a 
gathering from Sorata. B-Iixia: — Amphiplcura Lindhumerii, 
Grun.; A pellucida, Kutz ; Am f her a cvalis, Kiitz.; Cocconcma 
lancralata^ Ehr.; Cocconcis Pcdiculus, Ehr.; Cymhclla sTomato- 
phora^ Grun; Epiihemia gibha, Kutz.; and var. ventncosa, 
Grun.; E. Argus, Kiitz.; Encycncma vcntticosa, Kiitz.; Goripho- 
fuma constrict a, Ehn; Melosira varians^ Ag.; Xavicula cUiptua, 
KuU.; -V. tenclla, Breb.; Pleurosigma Spcnccrii, W. Sm ; Suri- 
rellacardincUis, Kitton. rare; Sjtiedra capitata, Ehr; 6\ Vina, 
Ehr.; and var. amphirhynchus, Ehr.; 5. Crotcfhftsis, Grun.; var. 
constricta, Kain, n- var,, a provisional name for what may be a 
new species. 

It IS sometimes the case in this gathering that Amphiplmra 
pellucida and A, Ldndhcimcrii are both slightly sigmoid, so that 
they in some degree appear like Plcurosigynir, 

(II.) — Alg.€. 

Determined by Prof. W. G. Farlow. 

Coralina ChiUnsis, Dec, Tacna, Chili, and Pisco. (j8i. 282). 



184 

Prionitis pectinata, J. Ag., Tacna (283). 
Gymnogongrus furcellatus, J. Ag., Tacna (284). 
Viva nematoidea, Bory., Tacna (286). 

(III.)— Fungi. 

Determined by Prof. Farlow. 

Lentinus villosus, Kl., near Yungas, Bolivia (248). 

Exidia Auricula- Juda, Fr., Mapiri, Bolivia (252). 

Polyporus sanguineus^ Fr., Yungas (254). 

P. biformis, KL, Yungas (255). 

Xylaria multiplex, Kunze (?), Yungas (257b). 

(IV.) — Lichens. 

Determined by Dr. J. W. Eckfcldt.* 

Ratnalina calcaris, Fn, van fraxinea^ Yx. 
Usnea barbata, (L.,) Fr., v^x.florida, P>., near Yungas {2^^). 
Evernia sulcata, (Sw.), Nyl., Sorata, (269), and Unduavi, (272). 
Alectoria Canariensis, Nyl., Unduavi, Bolivia (268). 
Theloschistes chrysopthalmus, (L.), Norm., Sorata (270), var. 

flavicans, (Fr.), Wallr., Sorata (267). 
Partnelia Camisckadalis, (Ach.), Esch., La Paz, Bolivia {2'ji). 
P, caperata, Ach., Yungas (262). 

P, perforata, (Jacq.), Ach., var. hypotropa, Nyl., La Paz (274). 
Physcia hypoleuca, (Muhl.), Tuckerm., Sorata (266). 
Sticta damcecornis. Tuck., Yungas and Mapiri (258). 
5. crocata (L.), Ach., Yungas (278), 
Leptogium foveolatum, Nyl., Syn. i., 124, Yungas (263). 
Stereocaulon furcatum, Nyl., Yungas (260). 
5. iomentosum (Fr.), Th. Fr., Yungas and Sorata (271). 
Cladonia cariosa (Ach.), Spreng., Yungas (259). 
C, floerkiana, Fr., Yungas (275). 
C. ceratophylla^ (Sw.), Eschw., Yungas (276). 
Ccenogonium Linkii, Ehrenb., Yungas (280). 
Bceomyces fungoides, Ach., Unduavi (251). 
Cora Pavonia, Nyl., Yungas (249). 

•Dr. Eckfeldt regrets that more attention was not given to the cullection of Lich- 
ens in a region so interesting. It may be stated that the colleciion of the lower 
cryptogams was purely incidental, my excessive labors entirely preventing any special 
work in that direction. H. H. R. 



BryotogiGai Notes. 

[F yr 3iany years Pron J. >Licoun, Xaturaiist to the tJ<iologt-> 
\1 ana Xatnrai Hlbtory Survey of Canada, has been cxnlecting^ 
cxaminfrr^, and having accurately determined, by eminent bryu- 
I'^^Ists, the moss dora of the Dominion ot Canada. Durintj die 
past winter he has issued the tirst centur>' of a series of the 
Canadian CrvT3to*jims, which will be t^: I! owed bv otherSv At the 
last session .f the Canadian Royai Society, held in Ottawa, he 
read a paper, the combined production of himseif^ Dr. Kindber^ 
of Linkopin:^, Sweden, Dr. G. Venturi, Austria, and Dr. Duseo, 
Sweden. The latter gentlemen examined all the specimens 
and their determinations are embodied in the paper, together 
with descriptions of ail the new species and varieties. 

Up to the present time, 888 -|- species of mosses are recorded 
from ail North America north of Mexico. In the paper submitted* 
467 species were enam«a:ated^ and of these fort>'«one were new 
species and axteen new varieties^ Besides those new to science. 
twenty-seven others were added to those enumerated in '" Lesque^ 
reux and James' Mosses of North America.** As only about 
two- thirds of Mr. Macoun's species have been examined, and 
much material is still in his hands to work up, we may conri^ 
dcntly look forward to many more additions when the remainder 
of the paper shall appear next year. — Ed J 

LIST OF NEW sFECtES NAMED BY RrNDBEKG. 

Dicrafulla parvuLi, Rocky Mountains. 

Dicranum scopariforffu, D. sUmdictyon^^ocVy Mountains; 
D. subulifolium. D. Columbiae, Vancouver Island; A suLatum^ 
D, rugosum, Nova Scotia. 

Barbula megalocarpa^ Vancouver Island. 

Grimnia arcuatifolia, '* 

Racomitrium Macounii, Rocky Mountains; R. obscurum^ Van- 
couver Island- 

Merely a l*itifolia, Vancouver Island. 

Pkyscamitrium megalocarpum, Vancouver Island. 

Philonotis Uwphylla^ Vancouver Island. 

BryumangustireUj B. Vancauierense, B. kydrophilum^ B. mtrse'^ 
oidis, Vancouver Island ; B. denticulatum^ Rocky Mountains. 
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Atrichum leiophyllum, Vancouver Island. 

Neckera Macounii, Vancouver Island. 

Antitrichia tenella, A, oligoclada^ Vancouver Island. 

Thelia compacta, Ontario. 

Leskea nigrescens, Ontario. 

Pylaisia Selwyni, Ontario. 

HoinalotJieciunt corticola^ Ontario. 

Macounia sciuroides. Rocky Mountains. 

Thuidium lignicola, Manitoba; T. Vancouveriinse, T, les- 
keoides, Vancouver Island. 

Hypnum hamatidens^ H. brevinerve, H, myurellum, Vancou- 
ver Island ; //. Dawsoni, from Rocky Mountains ; H. aneuron, 
and H, Antericanum, from Ontario ; H, Macounii, H, cristitula^ 
H. Canadense, Vancouver Island. 

ADDITIONS TO AMERICAN BRYOLOGY. 

Andraea alpestris, Schimp., Nova Scotia ; Andraea Huntii^ 
Limp., Vancouver Island. 

Dickodontium flavescens, (Dicks) Lindb., British Columbia. 

Dicranunt congestum (Brid.), Lindb., Rocky Mountains. 

Pottia intermedia y Turn., Gaspe Coast. 

Barbula angustata, Wils., Rocky Mountains ; B, ruralifor^ 
mis, Besch., Vancouver Island. 

Webera gracilis, SQ^^\c\i, Gaspe, Quebec. 

Bryum Archangelicum, Schimp., Gaspe, Q.; B. Doni, Grev., 
Vancouver Island ; B, elegans, Nees., Gaspe, Q.; B. contextunt^ 
Hornsch. and Hoppe; 5. wf/ra/?, Wils., Vancouver Island; B. 
Blindii, Bruch and Schimp., Rocky Mountains. 

Mniuminclinatum. Lindb., Rocky Mountains. 

Polytrichum sexangulare, Floerk., Rocky Mountains. 

Orothecium intricatum, Hartm., Rocky Mountains. 

Heterocladium heteropterum, Bruch, Vancouver Island. 

Thuidium decipiens. Do Not, Rocky Mountains. 

Hypnum juratzka, Schimp.; H. Sommerfeltii, Myrin., On- 
tario ; H, fastigiatum, Brid., Vancouver Island ; //. Vaucfuri^ 
Lesq., Anticosti ; H. Goulardi, Schimp., Rocky Mountains. 

Pottia littoralis. Mitt., British Columbia. 

Sphagnum medium, Limpr., Nova Scotia. 

Fissidens pusillus, Wils., Ontario. JOHN Macoun. 



The Genus Disporum, Salisb. 

An anonymous writer in the Botanical Gazette for June, 
selecting the genus Disporum, Salisb., 1815, apparently as an 
example for the basis of argument, discusses the method to be 
adopted in transferring to it the species of Prosartes, Don, 1839, 
these two genera having long been shown to be practically iden- 
tical, which circumstance he deplores for the curious reason "that 
it is an advantage to keep the groups apart on account of their 
difference of habitat." He gives a list of the presumed American 
species under Disporunt, and concludes that inasmuch as this is 
the first time that these binomials have appeared in print, they 
must be attributed to the editors of the Gazette, Professors Arthur, 
Barnes and Coulter, or ** in the necessary process of condensation 
this becomes inevitably A. B.C." He entirely overlooks in his 
effort to find the just course to pursue, the very simple and ad- 
vantageous method of citing the author of the original name in a 
parenthesis, thus giving due credit to all concerned. 

Now, leaving out of consideration the injustice done the editors 
of the Gazette in the assumption of the anonymous writer in sup- 
posing that they would have treated the genus in this manner and 
thus ** making them say what they do not say " it is also to be 
remembered that the printing of a mere list of names does not 
constitute publication and fortunately the unjust attribution of 
eight species of Disporum to Arthur. Barnes and Coulter can 
never come to be recognized. It is not as simple as A. B.C. 

In the light of present knowledge the species should stand as 
follows : — 

(A) Asiatic. 

/?. calcaratutn (Wall.), Don. 

var. Hantiltonianum (Wall.), Baker. 

D. sessile (Tluinb.), Don. 
var. minus, Miquel. 
var. stenophylluvt, Franch. & Sav. 

D. Cminense (Kcr). {Uvidaria Chinensis, Ker, Bot. Mag. t. 
916; D. pullum, SdX\%h.) 
var. PARVIFLORUM (Wall.) {Uvular ia parviflora, Wall., Asiat. 
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Researches, xiii., 378 ; D, pullum, Salisb., var. parvu 
ftoruffty Baker, Journ. Linn. Soc, xiv., 589.) 
D, Leschenaultianunt (Wall.), Don. 

D, smilacinum. Gray. 

(B) American. 

D. Menziesii (Don). {Prosartes Menziesii, Don, Trans. Linn 
Soc, xviii., 533, read Dec. 3, 1839, and probably issued 
during that or the next year, although the volume bears 
date 1 841; (Uvularia Smithii, Hook.. Flor. Bor. Amer., 
ii., 174, t. 189, 1840). 

D. LANUGINOSUM (Michx) {Streptopus lanuginosus, Michx., 
Flor. Bor. Amer., i., 201 ; Prosartes lanuginosus^ Don., 
Trans. Linn. Soc, xviii., 532). 

D. MACULATUM (Buckley). {Streptopus maculatus, Buckley, 
Amer. Journ. Sci., (II), xlv.. 170; Prosartes maculata^ 
Gray, loc cit, xlvii., 201). A specimen from the moun- 
tains of Georgia, contributed by Dr. Chapman, has dots 
on some of the perianth segments and none on others, but 
possesses the wooly ovary of the species. 

D. TRACHYCARPUM (Watson). Benth & Hook. {Prosartes 
trachycarpa, Watson, Bot. King's Exp., 344). This 
ranges southward to the Mogollon Mountains of Arizona 
(Mearns, Nos. 41 and 69, 1887; also Bill William's Mt, 
Central Arizona (Rusby, No. 843, 1881). 

D. HOOKERI (Torr). {Prosartes Hookeri^ Torn, Pacif R. R. Rep., 
iv., 144). 
var. OBLONGIFOLIUM (Watson). {P, Hookeri, Torn, var. 
oblongifoliunt, Watson, Bot. Cal., ii., 179). 

D. TRACnVANDRUM (Torr.) {Prosartes trachyandra, Torn, loc. 
cit.) 

D. MAJUS (Hook.) {Uvularia lanuginosa, Pers., var major. 
Hook., Flor. Bor. Amer., ii., 174; Prosartes Oregana, 
Watson, Proc Amer. Acad., xiv., 271). 

D. PARVIFOLIUM (Watson). {Prosartes parvifolia, Watson, Bot 

Cal., ii., 179.) 

N. L. Brhton. 
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A Suggestion Concerning Smibx herbacet^ L 

The ablest botanists have hitherto failed to deal conclusively 
with our common herbaceous Smilax (carrion flower). Wood 
accepts three si>ecies, S. herbacea, L., S. ^duncntaris^ MuhL» and 
5. lasiofuuron. Hook. Gray includes these all under 5. ker^octa^ 
making Muhlenberg's plant barely a variety, and Hooker^s a 
mere form. Chapman agrees with Wood in accepting Muhlen- 
berg's species as a good one. Alphonse De Candolle distributes 
the Linnaean species, as found in North America, into five 
varieties including the type, two of them equivalent to 5, pirdmm- 
cularis and S. lasioneuron. 

Ignoring such fluctuating characters as shape of leaf, degree 
of pubescence and length of peduncle, I find the following four 
apparent varieties : 

a. Peduncles about three, in the axils of bracts below the 
leaves, which are all in a cluster above, at the summit of the low 
stem. (Specimens in the Columbia College herbarium.) 

b. Peduncles about six, in the axils of the lowermost leaves; 
stem tall, leafy and branching above. (Plant collected on New 
York Island.) 

c. Peduncles about six, in leaf-axils nearly midway of the 
plant ; leaves and branches above and below on the tall stem. 
(Plant from J. F. James, Oxford, O.) 

d. Peduncles numerous, commonly produced from the same 
axils with the branches, scattered midway and upward on the 
tall and leafy stem. (Plant from W. A. Kellerman, Manhattan, 
Kans., and specimens in C. C. Herb.) 

Var. a, the simplest form, chiefly southern, the one specially 
described by Chapman, equals var. ecirrhata, A. DC. Var. b is 
much more developed, but the position of the inflorescence is not 
altered. Var. r., however, shows a decided change in this respect, 
the new position being exactly analogous to that of the fructifi- 
cation in Ostnunda Claytoniana. In var. d. the species reaches 
the acme of vigorous development, putting forth freely both re- 
productive and vegetative branches from the self-same axils. 

The arrangement of the forms here proposed, although some- 
what promising, is still merely tentative, and botanists will confer a 
special favor and help settle a sadly confused species, by informing 
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me whether the plants in their respective localities fall exactly 
under one or another of these suggested varieties, or are inter- 
mediate in character. The requisite observations are very simple 
and can be easily made, at least as to pistillate plants, at any time 
during the summer. E. E. STERNS, 

23 Union Square, N. Y. 

On Some Inaccuracies in De Candolle's '' Cultivated Plants." 

In his ** Origin of Cultivated Plants " (Second Edition, Paris, 
1883), M. Alph. De Candolle says (page 177), that ** the expedi- 
tion of Alexander is probably the event that made the Peach 
known to Theophrastus, who speaks of it as a Persian fruit " ; 
and a reference is given to Theophrastus, Hist, iv, c. iv. Now 
an attentive study of this fourth chapter of the fourth book 
of Theophrastus can find no mention of a Peach or of any 
fruit or tree that may be supposed by any stretch of construction 
to mean a Peach. A firjXov fiTjSiKdif ij ixepntnbv there is, but the 
description attached to it clearly applies to the citron. This is 
recognized by M. De Candolle himself in his history of the Citron. 
** Theophrastus," he writes, '* was the first to speak of it, and 
under the name of the Median or Persian apple in a phrase often 
repeated and commented on two centuries ago," and the reference 
to Theophrastus, book iv, chapter iv, is the identical passage 
given for the Peach. 

Again, M. DeCandolle writes of the Bigarade (page 146), ''it, 
as well as the sweet orange, was unknown to the Greeks and 
Romans"; while on page 148 he says: ** If the sweet orange 
had been cultivated in very ancient times in India ... it would 
certainly have been found, cultivated and propagated in the 
Roman Empire in preference to the Lemon, Citron and Biga- 
rade'' This last sentence is not only inconsistent with the for- 
mer so far as regards the Bigarade, but it is inaccurate in the 
case of the Lemon. The inference that the Lemon was cultivated 
or known in the Roman world is nowhere supported by M. De 
Candolle with proof; whereas Gallesio, whose ** profound re- 
searches " he largely quotes, says that he could find no trace of 
the fruit in Italy before it was taken th^re by the Crusaders. 

K. B. Claypole. 
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Botanical Notes. 

Is there a second species of Conradina ? Mr. Gerald McCarthy 
recently found on the banks of the Congaree River, near Colum- 
bia, S. C, a ** shrubby bush " which closely resembles in foliage 
and appearance Conradina canescens. There were found upon 
the specimens, however, a few calyxes in fruit, which prove that 
it cannot be that species. The calyx is not at all villous ; the 
lower teeth are broad and barely acute ; the upper lip is nar- 
rowed to the obscurely three- toothed apex; and the seeds are 
more than twice as large. A .^iingle imperfect corolla detected 
among the leaves is very much like that of C, canescens, but 
there is only a single pair of short, stout filaments. Whoever 
may be collecting in that region during the coming season should 
look for this plant in flower. S. W. 

New Botanical Laboratories and Museums at Harvard Uni- 
versity, — We have learned with much pleasure that Professor 
Goodale has succeeded in obtaining the sum desired for the erec- 
tion of an addition to the Agassiz Museum. It is, perhaps, 
known to our readers that the Museum of Comparative Zoology 
constitutes the north wing, and the Peabody Museum of Archae- 
ology the south wing of the proposed University Museum. The 
Botanical Section, now in process of erection, will occupy seventy 
feet of the Oxford Street front of the quadrangle. In the plans 
which we have received we note that ample accommodations 
have been provided for Professor Goodale's and Professor Far- 
low's laboratories, and for suitable lecture rooms. Parts of the 
first, third and fourth floors of the building, which is to be six 
stories high, have been reserved for the Botanical Museum. It 
is proper to state that these new arrangements do not contem- 
plate any change in the status of the Herbarium. The only es- 
sential lack that we notice in the plans is that they provide com- 
paratively little north light, the exposure being chiefly east and 
west. 

A Syllabus of ** A Course of lectures on Forest and Forest 
Products^ by Professor G. L. Goodale, M.D.," delivered before 
the Ix>weU Institute. Boston, February and March, 1888, has 
been issued, including plans for twelve lectures and covering " 
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wide field in structural organography touching upon economic and 
horticultural questions. We commend the outline to teachers. 

Cypress Knees, — Since sending you my note, (p. 137), Pro- 
fessor Shaler has recorded that young trees appear in water- 
covered districts where it is evident a tree from seed could not 
have sprung. The suggestion is made that such trees may have 
sprung from fallen branches rooting in the water and mud. 
Those versed in the propagation of evergreens could not admit 
this. All experience is against the power of this class of coni- 
* fers to push out roots from mature wood, though many will 
from half-mature wood, or cuttings from the same season's 
growth. The fact, however, that young trees do appear in places 
where a seed could not sprout and successfully grow to a young 
tree, as recorded by Prof Shaler, is a valuable contribution to 
our knowledge. It accords better with the English suggestion 
that the ** Knee " is an abortive sucker, than a rooted branch. 
The arrested growth may be so accelerated as to become a true 
tree trunk in some instances, just as the branch arrested to make 
a larch cone, a pear or a rose, will sometimes be so accelerated 
as to produce another growth from the axis, as is constantly the 
case in the pineapple. But the " rooting branch " hypothesis 
of Prof Shaler, or the *' arrested sucker " of the anonymous 
English writer, ought to be easily confirmed by those who are 
in the vicinity of a Cypress swamp. Some evidences of these 
transition stages should surely exist. 

The subject has a broad interest. Should it be proved by 
actual evidence that the •' Knee *' of the Taxodium is an abortive 
sucker, we shall all want to know how an abortive sucker becomes 
hollow, and the answer cannot but have a great value in vege- 
table physiology, and kindred branches of the science. 

Thomas Meehan. 
In regard to Cypress Knees mentioned by Mr. Meehan, in the 
Bulletin for May, I would remark that this tree will certainly 
make ** knees " on high land. They are, however, not so prom- 
inent as in the overflowed swamps, since they do not have to 
project so far to reach the light and air. They certainly do not 
always have tap roots below them, for I recollect that in the 
grounds at ''Hampton," near Baltimore, in an out-of-the-way 
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spot^ when the lawn mower could not work, my men were often 
bothered by their scythe blades striking the ** knees " of a large 
Cypress tree. I had the "knees" chopped off level with the 
ground, and each cut off just as an upward curl in the root a little 
thickened and pointed above, and in most cases the root was en- 
tirely severed. These were mere little protuberances, however, 
as compared with the great knees seen above the water in 
Southern swamps. A longitudinal section of one of these pro- 
jections, showing the course of the sap and woody layers, I think 
would prove them to be merely convolutions of the roots peculiar 
to the genus, perhaps intended as braces for the tree in the soft 
soil in which its roots run so shallow. 

It may be of interest to note that we have found Scdum 
Nevii on top of the Blue Ridge just north of Rockfish Gap, Va. 
This is two hundred miles northeast of the most northern point 
given by any authority at my command. The plant was found 
among other interesting specimens by Professor Seaman and a 
party of boys from the Miller School. We note the fact that a 
great many of the wild blackberries are producing rose-colored 
flowers this spring. Can it be owing to the cool and wet 
weather? W. F. Massey. 

Stellaria pubera. — ** Stem pubescent in one lateral or two op- 
posite lines.*' Not being able to understand from my own view 
of the morphological significance of the hairy line as developed 
in Stellaria media, the common chickweed, how there could 
possibly be hair in two opposite lines, I obtained fresh plants for 
study. I do not find the two opposite lines in any specimens 
before me. 

But an interesting fact worth recording, is that the flowers 
are proterogynous, and that not only are the lower verticils 
arrested in their final development until the pistils have become 
perfect, but the second movement in the accelerated growth 
downward is so nicely regulated, that the inner cycle or verticil 
of five stamens shed their pollen before the five stamens in the 
outer ones. I have often noted this nice distinction in the double 
cycles of protcrandrous hexandrous monocotyledons, but this is 
the first instance I can recall in proterogynous flowers. 

Thomas Meeiian. 
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The formation of Alkaloids in Plants, — Professor W. H. 
Dunstan has been indicating to the chemists' assistants of 
London the proper direction and method of pursuing the 
investigation of the above subject. The experimental studies 
of the pure chemist have shown the series of re-actions by which 
we may pass from starch through carbo-hydrate to organic acid, 
and thence to alkaloid. In the case of malic acid our knowledge 
is exceptionally extended, the series of intermediate compounds 
being almost completely established, and its relations to certain 
alkaloids very clearly pointed out. These steps being thus 
shown to be probable, it remains for the pharmacist to complete 
the evidence by actually detecting the indicated intermediate 
compounds in the plants. Those interested will find in the 
Pharmaceutical Record for April iSth, an excellent report of 
the lecture, taken from the British and Colonial Druggist. 

H. H. R. 

The Botanical Section of the Academy of Natural Sciences 
of Philadelphia has organized a series of field excursions similar 
to those of the Club. On July 4th the trip is to May's Landing, 
N. J., leaving Market Street at 8 A.M., and on July nth to Cape 
May, leaving at 7 A.M. Mr. Martindale will direct the party. 
We wish our neighbors all success and pleasure in these trips to 
an extremely interesting region. All interested in botany are 
cordially invited to join. 

Reviews of Foreign Literature. 

Die Wechselbeziehung zwischen Pflanzen nnd Ameisen im tropi- 
schen Amerika, A. F. W. Schimper. Jena. Gustav Fischer, 
1888. 

This is the title of an article forming the first part of a collection 
of botanical notes from the tropics. The author believes to have 
discovered some interesting facts in reference to certain relations be- 
tween animals and plants, by which both are benefited. He states 
that everywhere in tropical America, in woods or gardens, the trav- 
eler is surprised by seeing lines of moving leaf fragments, which 
are found to be carried by a procession of ants. A similar line of 
ants may be found traveling in the opposite direction to certain 
trees and shrubs where they cut out pieces of leaves, some as 
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Urge as our cent piece, and carry them away, presumably to use 
them in the construction of their dwellings. This species of ant 
IS named leaf-cutter and is known to be the greatest enemy to 
vegetation in the tropics It chooses, for the most part, plants 
not indigenous to the country. From this fact the author sees a 
result of natural selection, as only such plants could continue to 
live and flourish which were not visited by these destructive ants. 

There are many other species of ants found there, among 
which is a kind extremely hostile to the leaf- cutters. It is found 
that wherever these ants have taken possession of a tree, the 
Icaf-cuttcrs are driven away or hindered from attacking the tree, 
and the result is a flourishing growth, while those trees lacking 
this protection are injured and stunted by the destruction of their 
leaves. 

It has long been known that certain plants in the tropics were 
inhabited by ants, and the idea entertained that a mutual benefit 
was thereby attained. The previous observations lacked definite 
proof, but those more recently made by Schimper he believes 
arc of such a nature as to furnish conclusive proof of this theory. 
He found that a certain species of Cecropia was generally inhab- 
ited by ants extremely hostile, not only to their leaf-cutting 
neighbors, but to any other disturber of their habitation. A 
iharp stroke given to the tree was sufficient to call out a large 
number of these ants, whose bite was extremely poisonous, and 
the person rash enough to venture this experiment was glad to 
escape. 

Fritz Muller describes the manner of the development of 
these ant colonies as follows : The ant who is to become queen 
mother of the colony bores or eats her way into the hollow stem 
of the tree. The opening thus made is shortly afterward closed 
op by the growth of the surrounding tissues, and not only this, 
bat there is a farther development of abnormal tissue at this 
place, which is filled with a nourishing sap for the food of the 
*nt She lays her eggs in the cavity of the stem, from which 
arc hatched the working ants, who soon open another communi- 
cation with the outer world. 

Schimper found that the trees containing these ants were 
never disturbed by the leaf-cutters, while other trees of the same 
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species {Cecropia adenopus), but free from these ants, were visited 
regularly by the leaf- cutting ants and their leaves cut into frag- 
ments and destroyed. From this fact he drew two inferences: 
first, that the Cecropia was a favorite of the leaf-cutters ; second, 
that the tree protected itself from their assaults by special adapta- 
tion to the wants of the protecting ants. A close examination of 
the anatomy of the tree confirmed the latter inference, showing 
a most curious and wonderful contrivance to favor the entrance 
of the protecting ants. The tree itself has been compared to a 
huge candelabrum, the limbs growing out horizontally at first, 
afterward bending sharply upward with few, but large leaves. It 
was found that the queen mother entered the hollow limb always at 
at a certain place. This was through a little depression at the top of 
the internode. This depression originates first from pressure of the 
axillary bud; when this is grown out and the pressure thus 
removed, the outer walls of the depression, instead of increasing 
in thickness like the ordinary outer walls, remain thin and soft, 
no hardening takes place, the membrane remaining in this con- 
dition till after the entrance of the ant has been effected, when 
the before described abnormal growth takes place. Another 
species was found to lack these colonies of protecting ants, but in 
their stead was provided with a wax coating on the outside cells 
so smooth as to effectually hinder the leaf-cutting ants from 
reaching the leaves. Now in these trees the same depression is 
caused by pressure of the axillary bud in the first stages of its 
growth, but when the pressure is removed the subsequent devel- 
opment of the thin-lined cavity entirely fails. The ordinary 
thickening processes take place, and no chance is left for the 
entrance of the protecting ants. 

Still another difference was discovered between these two 
species, which Schimper also regards as an adaptation to tlie 
needs of the protecting ants. On those Cecropia trees on which 
they were found, under the petiole of the leaf just at its basis, the 
surface, for the space of a square centimeter, is covered with vel- 
vety hairs. On similar trees, lacking these ants, the same clus- 
ters of hairs are found, but on their surface little egg-shaped 
bodies loosely connected with the hairs. Fritz Miiller was the 
first to suggest the probable use of these bodies, that is, to serve 
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as food for the protecting ants. Schimper found by experiment- 
ing that the bodies were constantly reproduced, so furnishing 
daily food. On cutting through the cushion of hairs the little 
egg-like bodies were found in all stages of development Also, 
by removing the outer leaves of buds on those trees where the 
ants were living, the bodies were found in abundance and were 
seized upon and eaten with great a\'idit>' by the ants. 

These egg-shaped bodies were found to consist largely of 
albuminous matter and essential oil, substances which are not 
otherwise given off by plants, except in case of seeds. So rich 
an offering of plant- production without some corresponding use 
is hardly credible, therefore Schimper concludes that these arc 
built up by the plant specially to maintain the colonies of ants 
without whose protection it would be unable to reach any degree 
of perfection. 

Another tree possessing similar features is a species o( Acacia. 
Here the ants make their homes in the large hollow thorns. Food 
is also provided for them, in the shape of similar bodies of an al- 
buminous nature, which occur in peculiar organs on the tips of 
the leaves. Still other plants are described as possessing similar 
remarkable examples of adaptation. 

In the third chapter of this article, the author treats of the so- 
called extra- nuptial glands, that \s, those not situated in the imme- 
diate vicinity of the reproductive organs, whose use, therefore, 
cannot be to attract insects as aids to fertilization. The so-called 
Belt-Delpino hypothesis rcgapiing their use was confirmed by his 
experiments. That is, that these organs serve as a means of at- 
traction to those insects, which, in their turn, protect the plant from 
insects which are more injurious, in fact fatal to its growth and full 
development. He found that nearly all the plants supplied with 
these glands were visited by ants, and, in several cases, was able 
to prove directly that they anordcd protection against the leaf- 
cutting species. It is dirr'cult to f.nd any other use the plant can 
make of the honey so secret<;d ; that it is not a waste product 
whose retention mi;^'ht injure tr.e plant, was shou n by separating 
the glands from the plant, and it was f ^und to thrive equally weli 
as those whose glands were left intact- A consi ierable amount 
of honey was found r»ccreted by these glands, as by carefully re- 
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moving it the process of secretion was found to be kept up for 
several weeks. He proved also that the honey was a product 
of the single leaf to which the gland belonged. By darkening the 
leaf no honey was secreted. It is also said that these organs are 
much more common among the tropical plants than among those 
in the temperate zones, all of which facts go to make probable the 
theory of plant adaptation to its surroundings. E. L. G. 

Peculiar Properties of Adhatoda vasica, Nees. — One of the 
most interesting, and, as it may also prove, important of recent 
investigations of plant properties is described by Mr. David 
Hooper, Government Quinologist in India, in the Pharmaceu- 
tical Journal and Transactions of April 7, and is in relation to 
the Acanthaceous shrub Adhatoda vasica, Nees. The leaves, 
which are variously used as a domestic drug and dye, are chiefly 
interesting on account of their use in agriculture. Great injury 
is inflicted on the rice crop of India by the masses of Algae and 
other aquatics which infest the partially submerged grounds. It 
was noticed by Dr. G. Watt that the natives protected them- 
selves against these enemies by casting into the water large 
quantities of the Adhatoda leaves. This observation led Mr. 
Hooper to undertake the examination of the plant. He suc- 
ceeded in isolating a peculiar acid which he called adhatodic 
acid, and an alkaloid which he called vasicine, the adhatodate of 
vasicine being regarded as the active principle of the leaves. 

•'A sample of pond-water containing Spirogyra and numer- 
ous animalcules was mixed with a strong infusion of Adhatoda 
leaves. The chlorophyll gradually disappeared from the weeds, 
and the cells became broken up. The oxygen was given off" 
with less frequency, and at length ceased. Some insect pupx 
rose to the surface of the water and there died. Numerous 
Paramecia remained active for some time, but eventually suc- 
cumbed to the action of the poison. In twenty-four hours the 
beaker containing the water showed only a brown mass lying at 
the bottom, while some water in a beaker at the side, without 
this treatment, contained the green aquatic weeds evolving oxy- 
gen, and the animalcules alive." 

Farther experiments upon insect vermin, and upon frogs. 
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promptly produced pcrisonous cfiects. But upon the hif^er ani- 
mals, no such effect resulted. 

Some of the results recorded seem very strange as compared 
with others, and we sha:l verify and extend the experiments as 
soon as a supply of the leaves can be obtained Should it be 
found that their destructive effect extends to the lowest forms of 
vegetable life, it may prove that we at last have an agent of de- 
fense against not oajy insect j>est5 and parasiticsd diseases of 
plants, but against seme of the sporadic human diseases. 

H.. H. R- 

index to Recent American Bofamical Ltoature. 

Anulanckier alnifolia, Xutt. — S. Watson. (Garden and Forest, 

L. 185, fig. 34.) 
Anikurium Ckitmberlaini, Mast. ft. sp. i'Gard. Chron., iii., 4O2, 

fig. 67.) This is a ntM' species from Venezuela. 
Asimina triloba. ('Garden, xxxiiL, 321, illustrated.) 
Bald express. — Hoti' it ccmvrns Lakes into Forests. — A. H. Cur- 

tiss. (Garden and Ferret, i.« 123.; 
Bradixta BridgesU. — Sereno Watson, (Garden and Forest, i., 

125, fig. 24.) 
Bulletin from t}u Bctanica! Department of the State Agricul- 
tural Ci'lUge, A me:, hnva. — hyron D. Halsted CPamph., 

ivo. pp. 118, f'urplat^!^, I'f't'i ) 

Tliis second of Profesvr }ia>ted\ bullttins contains de- 
tailed accounts of tLt wc/^'k accorrjplishtd at Ames in 1887. 
Some of the papers have j^ppeared i*i otlier publications. Am on 5 
those here first printed ^\t note " Preliminary List of tlje Weeds 
of Iowa," containing 297 s;/ec'e>i ; *' Oil ^'lands on the Antljers of 
Cucurbitaceous K.arts/* " OL^ser^ations on Ojcalii'* z study of 
dimorphism in tlje corr^rrion spec-es, ** Notes on Pollen" of 
numerous plants, *' A Pr^'vi-.lor.al Li^^t of V urj^-:/* a ** List of Cali- 
fornia Parasitic f •j''.;^'. ' o*Oi»eTved by yroitshor Halsted, and 
numerous short n-i'tes of :' *erest ar.d importance. 
CaJycantkus fic-ridus and C. occ tie n tali z. ''Garden, xxxiii, 3^2, 

illastrated ) 
Camassim Cusickii. — Sert^jo "iVats'-n. (Garden and Forest, i., 

172. fig- l^ ) 
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Cassandra calyculata, (Garden, xxxiii., 392, illustrated.) 
Castalia Leibergi. — A new Water-lily. — Thos. Morong. (Bot. 
Gaz., xiii., 124-125, one plate.) 

A small pond in Northern Idaho yields this interesting plant, 
the only species of its genus as yet detected in West America. 
Catalpa bignonioides. (Garden,xxxiii., 393, illustrated.) 
Celastrus scandens. (Garden, xxxiii, 393, illustrated.) 
Contributions to American Botany — XV. — Sereno Watson. (Proc. 
Amer. Acad. Arts and Sciences, xxiii., 249-287 ; reprinted ) 
Dr. Watson's latest contribution contains (I.) Some new 
species of plants of the United States with revisions of Lesquerella 
(Vesicaria), and of the North American species of Draba, the 
proposed new genus to include all the American plants hitherto 
referred to Vesicaria with the Alyssum Lescurii, Gray, 33 
species being recognized, several here first described. Of Draba 
we have 32 species, D. Brewer i and D. subsessilis being addi- 
tions to the previous lists ; D. arabisans, Michx , is reduced to a 
variety of D incana, L., and several other changes in nomen- 
clature are made. Descriptions are given of the following new 
species : Cheiranthus occidentalis ; Caulanthns Lemmoni ; 
Silene Luisana ; Calandrinia Howellii ; Sidalcea Hendersoni ; 
Trifolium Howellii ; Astragalus sylvaticus ; Lathyrus cinctus ; 
Ivesia Shockleyi ; Pyrus occidentalis ; Saxifraga occidentalis ; 
Hartwrightia Floridana, Gray, a new genus and species in Com- 
positae ; Pentstemon Shockleyi ; Eriogonum pendulum ; E, citha- 
rce forme ; Tillandsia Wilsoni ; Brodicea Hendersoni ; Calochor^ 
tus Howellii and Juncus Oreganus. (II.) Some new s|>ecies of 
Mexican plants, chiefly of Mr. C. G. Pringle's collection in the 
mountains of Chihuahua in 1887, in which a large number of 
novelties are characterized, among them Prionosciadium, a new 
genus of Umbelliferae with three species. (Ill) Descriptions of 
some plants of Guatemala, mainly from Dr. Watson's collections 
in 1885, containing Louteridium, a new genus in Acanthacea?, 
and a number of orchids described from specimens which have 
flowered at Cambridge. 

Cypripedium fasciculatum, Kelt. (Gard. and Forest, i., 90, fig, 16.) 
Delphinium viride. — Sereno Watson. (Garden and Forest, i., 
149, fig. 29.) 
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Douglasia lavigaia. (Gard. Chron., iii., 524, fig, 71.) 
Epigma repens, (Garden and Forest, i., 154.) 

Contrar)^ to the experience of almost evcrj^onc who has at* 
tempted to tran^lant this unwilling emigrant, it has been sue- 
cessfoUy grown at the Arboretum at Brookline. Much pains 
were taken to establish it 
Erysiphect and Peronosporea. — Notes on Western — S. M. Tracy 

and B, T. Galloway. (Joum, Mycol., iv., 33-36.) 
Etjtkranium albiflorum and E. Hendersonii^ Watson. (Gard. 

Chron., iii., 556-652, figs. 74, ^6^ 
Etudes sur U Peristome^ VIL — Philibert. (Rev. Bryol. xv., 37-44.) 

This includes comparative studies in homologous parts of the 
inner peristome and its variations in Cinclidium and Fontinalis, 
Euphorbia Jiuquiniceflora, (Garden, xxxiii., 486, plate 650.) 
Evolution in the Plant Kingdom, — ^John M. Coulter. (Amer. 

Nat, xxii., 322-335.) 
Ficus aurea — The wild fig-tree of Florida, — C. S. S. (Garden 

and Forest, i., 128, illustrated.) 
Flora of Bergen County, N, y.— Notes on tlu — Willard A. Stow- 

ell. (Joum. Trenton Nat His. Soc, i., 345-347.) A brief 

account of some rarer plants of the region. 
Flora of Milwaukee County, — W. M. Wheeler. (Proc. Nat Hist. 

Soc, Wisconsin, 1888, 154-190.) A list of 691 species of 

Anthophyta and Pteridophyta, with localities. 
Flora Ottawaensis, (Ottawa Nat, May, 1888.) 

The additions made during 1887 number twenty- four species 
and include eight of mosses, three of which have been heretofore 
undescribed ; Leskea nigrescens, Pylaisia Selwyni, and Homalo- 
thecium corticola, named by Kindberg. 
Florule de Vile Miquelon, par Dr. E. Delamare, F. Renauld, J. 

Cardot (Pamphlet, 8vo., 79 pp. Lyons, 1888.) 

The collections on which these lists are based were made by 
Dr. E. Delamare, including Phanerogams, Vascular Cryptogams, 
Mosses, Sphagnums, Hepatics and Lichens, with a short list of 
Algae. The list is not a bare enumeration, but includes descrip- 
tive notes and comments, is written in a pleasant style and 
records some interesting comparisons in geographical distribu- 
tion. Among the notable plants the authors record Schiscea 
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pusilla, though unfortunately without any exact notes as to local- 
ity. This may be based on De LaPylaie's specimen, though no 

mention is made of the fact 

Fungi from various Localities — New species of- — ^J. B. Ellis and 
B. M. Everhart (Journ. MycoL, iv., 44-46.) 15 species de- 
scribed. 

Gesnera longiflora, (Garden, xxxiii., 340, plate 644.) 

Heliconia Choconiana, — Sereno Watson. (Garden and Forest, 
i., 161, fig. 31.) 

HepaticcB from California, — Some undescribed. — Lucien M. Un- 
derwood. (Bot. Gazette, xiii., 112- 1 14, four plates.) De- 
scription of three new species and a new variety of Junger- 
mania and of Grimaldia Californica, from the manuscript of 
Dr. Gottsche, all collected by Mr. Bolander. 

Hepaiicce Paraguay ensis^ Balansa lecta, R, Spruce diUrmi$uUa, 
— R. Spruce. (Rev. BryoL, xv., 34) 
This includes thirteen new species of Frullania^ Lejeunia, 

Radula, Aneura, Metzgeria^ Riccia and Antkoceros. 

Hepaiicce in Prov, Rio Janeiro a Glaziou lectce, a R, Spruce 
determinatcB, — R. Spruce. (Rev. BryoL, xv., 33.) 
Fifteen new species and thirty-three others with varieties are 

enumerated. 

Heterosporum Ornithogalli, (Gard. Chron., iiL, 659, fig. 88.) 
This fungus attacks the bulbs of Omithogallum nutans and 

may be looked for on O, umbellatum. 

Heuchera sanguinea in Mexico, — C. G. Pringle. (Garden and 
Forest, i., 152.) 

Hy poxy Ion and Nummularia — Synopsis of North American 
Species of, — ^J. B. Ellis and B. M. Everhart (Journ. MycoL, 

iv., 38-44.) 
James Bay — Notes on the Flora of, — ^James M. Macoun. (Bot. 

Gazette, xiii., 115-118.) 
Leersia and Muhlenbergia — Rootstocks of, — W. J. BeaL (Am. 

Nat., xxii., 351, 352, Plate IV.) 

A comparison of these structures in the several species. 
List of Diatoms from Granville^ Ohio, — ^J. L. Deming. (BulL 

Sci. Lab. Denison Univ., iii., 114, 115.) 
List of Plants in the Vicinity of Utica^ for Aprils May and a 
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partum of June, — ^J. V. Haberer. (Pamph., 8vo , 30, iS88.) 

A neatly printed paper, published by the Asa Gray Botanical 

Club. Localities and habitats of the species enumerated are 

{Hvcn and special attention devoted to the time of blooming. 

Lobelia syphilitica — Cross 'fertilisation of. — C. L. Payne. (Bull. 

Sci. Lab. Denison Univ., iii., 111-113.) 

Mildews of Illinois — Some. — L. H. Pammel. i^'Joum. MycoL. 

Jv., 3^38.) 
Selaginella Pringlei, Baker. — C. G. Pringle. (Garden and Forest. 

i., 185.) 

This is as much a resurrection plant as S. leptophylla^ and is 
recommended for planting on rock- work. 
Taxodiunt distichum — Knaur on. (Gard. Chron., iii., 560, fig. 77.) 

Tecoma radicans and Bignonia capreolata, (Garden, xxxiii., 

348 ; illustrated.) 
Ulota Pkyllcmtha, Brid.^ La fructification dc. — F. Renauld. J. Car- 
dot (Revue Bryologique, xv., 36/) 

These bryologists have examined and described the fructifica- 
tion of this moss from sp>ecimens collected by Thomas Howell in 
Oregon, identical with ours. 1 much regret to state that I wrote 
to J. Cardot in March, calling his attention to my discover^' of 
the fruit, and received a letter from him dated April ^d, acknowl- 
edging the interest of the disco ver\' ; therefore 1 claim priority 
by several months, having illustrations and description ready for 
publication before this number of the Revue Rryoloj^ique was 
received.* E. G. Rrittox. 

Urceolina pendula. (Garden, xxxiii., 436, Plate 64S ) 

This handsome Amar>^llidaceous plant was discovered by Mr. 
Pearce in Peru in 1863. 
Violets of British Columbia, — M. I-opatecki. (\V. Amor. Sci.» 

iv., 38.) A list of forms observed, with l<Kalitios. 
Willows^ Notes on North American, with a Description of Xt iv 
or Imperfectly Known Species, I. — M. S. Behh. (Bot. Garotte, 
iii., 109- 1 12.) Salix commutata, with throe varieties, and \. 
denudata are new species from the Pacific Coast. 
Ytecca filamentosa, (Garden, xxxiii., 333 ; illustrated ) 

♦Sec thU Tolumc, p. 176. 
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Proceedings of the Club. 

The regular monthly meeting was held June 1 2th, 1888, the 
President presiding, and thirty-two persons present 

Miss Agnes Dash was elected an active member, and Miss M. 
G. Tyler transferred to the list of corresponding members. 

The Secretary read a copy of the circular letter of introduc- 
tion prepared for the use of the Rev. Thomas Morong in his 
travels in South America. 

Mr. Lighthipe announced that it was proposed to hold a Sum- 
mer Assembly of the Agassiz Association, at Asbury Park, for one 
week in August, and invited the members of the Club to attend. 

Miss Steele reported Orchis spectabilis. Anemone dichotoma 
and Rhamnus catharticus, from Garrisons, N. Y., May 30th, 
and Miss Rich reported a single plant of Penstemon pubescens at 
W. Mt. Vernon, June 9th. Mr. Lighthipe reported Obolaria 
Virginica, from Rocky Hill, N. J. Miss Steele distributed spec- 
imens of Geum vernum, which is abundantly naturalized in Pros- 
pect Park, Brooklyn. Mrs. Britton distributed specimens of TW- 
folium incarnatum and T, hybridum^ from New Dorp, Statea 
Island. Dr. Britton showed fresh specimens of Juncus Balticus^ 
collected at New Dorp, and new to the local flora. Mr. Northrop 
reported Viburmim Opulus at Whitestone, L. I., and Prof. Schrenk 
exhibited mounted specimens of Hypericum Ascyron^ from Sulli- 
van County, N. Y., and a specimen of Cypripedium pubescens^ 
from South Yonkers, N. Y., with only one perfect stamen and one 
aborted into a bract-like appendage. Dr. Rusby exhibited speci- 
mens, fresh and dried, of Anhalonium Lewinii^ Henning, from 
the plateau of Central Mexico, stating that it is used by the 
Indians as a non-alcoholic intoxicant, and is now being introduced 
into medicine. 

The paper announced for the evening was given by Dr. N. L, 
Britton, who exhibited a collection of specimens made by Dr. E, 
A. Mearns, U. S. A., from the Mts. of Arizona. 

Dr. Rusby gave a general description of the region as seen 
by him in 1883, and Dr. Newberry also remarked upon his ex- 
ploration in 1858. 

On motion the Club adjourned to the second Tuesday in 
October. 
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The Genus Hicoria of Rafinesque. 
Bv S. L Britton- 

** Scoria (towuntosa, mucronaia, alba, piriformis ^ globoia, &'c ) 
jfat^lans alba L, tomuntosa, mucronata^ Mich., &c Tlie hi ok- 



•» 



This is what Mr. Rafines-^rjc is made to sav in the Medical 
Repository, 26. hcxade. Vol. v, p. 352, in the year 1808. und*^ 
the title " Prospectus of two intended works on Xorth Ainerican 



»• 



Those who do not regard priority of p*jb'':cat;on as the ail- 
iatiportant item in biolc^g^ca] nomenclature w:!! do-j'v.lc:^ cor.^Crr 
tlie facts and conclusfc^ns here presented as trtirely uncalled fc. 
2tncl will object to them on the ground of cnnece^^a^* retrod ac- 
tion of new binomials for very familiar plants, V/j. le r*::^*-'* ' ;- 
the Cact that in prcpo^in;^ cr^anges of this V'^d ft ii c-.tt ::: :>• •*- 
sibic to please e"»er\'body, I am als-o as* j red t.':*at a Ic'^e rc^ or" 
of lx>tanist5 »111 cordially welcome ar.y mo. e to rei-t -re c o 

-« « « « . « 

R.*fi"TCsq*je'$ ge^rr:c '.amr f.-r t.oe he .cores, a'd am pr^-i-^ic 'c 
|>^Ijevc thwit the . terarj' reoc;;c *_ cz t: -t a v. arced .t o- y too 
lofiiJ dclaycd 

hc r. ii:cr.rs are amc*;^' t_' e moit cvi.'ac*e-.**_ 1 e i-^ve^ "b ^ 

ist'og N cnc Ame^^,ca'- "^ca ace to:;t' er '". -m a ^'v ^i i.? 

cei :3 ^*T^'T,:,'ii a* it Is ic ;;e', I'ao' cal c :*.' o-*. ' >-/-', 

'irely cc-i-^'cec to r.a.t A-er-ca v oc : .. : i;»t: rr c:.— * ,; - 

'cx> F :t fc.".e rt^av.- ve o orr "'.^-U' rC: '< -c -'. 'r .' c* 



:rer: er-pC • a . *' * ' •: v ^ v c _ t e ■ cf * . * 1 * ' . O't c 
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species oi Juglans. Rafinesque was the first to record an opinion 
that they form a distinct genus and the name he proposed this 
should bear must certainly stand. His opinion is now shared by all. 

I do not know which of the old masters was the first to refer 
to these trees. Loudon says that the Eastern Shag-bark was in- 
troduced in English gardens in 1629. Parkinson states on page 
1414 of his Theatrum Botanicum (1640), alluding to this tree as 
*' Nux Juglansalba Virginiensis^ the White Walnut of Virginia. 
The tree hereof groweth more upright and spreadeth lesse (he is 
comparing it with the real walnuts), the leaves are alike and the 
nut smaller, much thicker and whiter in the outer, hard shell 
than any of the former sort, and the kernel within much lesse 
also, but white and as sweete." Plukenet's Almagestrum Botan- 
icum (1696) p. 264, indicates four kinds as known to him : 

(i). Nux Juglans Virginiana folius vulgaris similis^ fructu 
subrotundo, cortice duriore Icevi, The Hickory or White Virgin- 
ian Walnut. Haec est ilia nux quam nostrates vocant the Hick- 
ery, seu Pick hickery Nut ; cujus nucleis lac conficient, Indi quod 
vocant Hickery Milk. He refers to Parkinson's description above 
quoted. This description appears to have been applied to the 
Eastern Shag-bark. 

(2). Nux Juglans Virginiana alba minor, fructo nucis tnos- 
chatce simili, cortice glabro, sumnto fastigio veluti in aculeum pro^ 
ducto. He figures the nut on Plate 309, fig. 2, a and b, repre- 
senting that of the Small-fruited Hickory. 

(3). Nux Juglans Virginiana alba, fructu parvo anguloso, 
cortice Icevi. Represented on the same plate, fig. 2, c, being a 
small nut of the Eastern Shag-bark. 

(4) . Nux Juglans angulosa major, A mericana, fructu longiore, 
cortice albo Icevi, summo vert ice mucronata. He figures both the 
foliage and the nut of this species (figs. 2 and 2 d), guesses that 
it came from New England, and, although he says that the seed 
is very bitter, I can only associate it with the Balsam Hickory, 

Miller's Gardener's Dictionary (1731) rcognized, however, 
only two of those described by Plukenet, still under Nux Juglans, 
remarking that '* the Virginian sorts are preserved as rarities by 
such persons who are curious in collecting the several sorts of 
trees." 
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I shall now attempt to trace in outline the history of the in- 
troduction into botanical literature of the names which the species 
we arc now able to differentiate must bear. In this I have freely- 
availed myself of the cited synonyTny of the genus> and especially 
of the exhaustive display of it given by Professor C S. Sargent, 
in the Forestry Report of the Tenth Census, comparing the refer- 
ences I have had occasion to use, but without noticing a single 
discrepancy. 

Linnaeus carried Miller's process of eliminating Plukenet*s 
species still farther, for he records but a single species, viz : y«^« 
lans alba (Species Plantarum, Ed. I., p. 997, (1753). While 
his description and synonyms indicated that he had several spe- 
cies confounded, his specimens are of the Woolly Hickory or 
Moker Nut, as is stated by all recent authorities, and which I 
can now confirm from a recent inspection of them ; they consist 
of leaves and staminate catkins. It is quite remarkable that he 
was unable to separate more species, when we recall the large 
number of oaks, maples, ashes and other North American forest 
trees that he described. On one of these old herbarium sheets I 
was much interested to note the following memorandum written 
in pencil: " Hickery Nut, forte genus novum, capsula 4-valvis/' 
J. E. S. I cannot find that Sir J. E. Smith ever published any- 
thing on the subject. This name was in common use for the 
Moker Nut up to the appearance of the last edition of Bigelow*s 
Florula Bostoniensis (1840). 

The seventh edition of Miller's Gardener's Dictionary, pub- 
lished in 1759, brought in two additional species, Jug lans gla- 
bra, the Pig Nut, and Juglans ovata^ the Eastern Shagbark. 

Humphrey Marshall's ** Arbustum Americanum " appeared 
in 1785. He applied trinomial appellations to most of the spe- 
cies, regarding all the true hickories as varieties o{ Juglans alba ; 
indeed he defines no type of it. His Juglans alba minima has 
been referred to the Bitternut Hickory, and no doubt correctly 
so, although he calls it the Pig Nut, a name even yet applied to 
it in certain parts of the country. He names also Juglans Pecan, 
the Pecan Nut; the other forms described by him had already 
received names. 

In 1796 the Western Shell-bark Hickory was described a' 
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Juglans sulcata^ by Wildenow, in his Berlinische Baumzucht, p. 
154, together with several of the other species previously known. 

In 1803, Michaux (Flor. Bor. Amer., ii., 192) divided Jug- 
lans into two sections, the one containing the real walnuts, the 
other the hickories, but he did not give them even sub- generic 
names, and described no species additional to those previously 
recorded. 

The younger Michaux's Histoire des Arbres Forestiers de 
r Amerique Septentrionale (1810), brought in Juglans ntyristicas- 
formis^ the Nutmeg Hickory, and Juglans aquatica^ the Water 
Hickory. 

We have now reached the time of Rafinesque, and his state- 
ment, given at the head of this article, is the first separation of 
the Hickories from the Walnuts, under a distinct name. Unfor- 
tunately the proof of his paper in the Medical Repository was 
not well read, and Scoria was printed for Hicoria, There need 
be no doubt of what was intended. Rafinesque says in his Flo- 
rula Ludoviciana (1817), p. 109, ** My name, Hicorius, long ago 
proposed, contains all the species of Juglans^ which have trifid 
male flowers (instead of six-cleft), generally tetrandrous, and 
fruits with angular and quadrifid shells." He then characterizes 
two species, both of which were already known. 

The next important phase in the history of the genus was the 
introduction of the generic name Carya, by Thomas Nuttall, in 
his Genera of North American Plants, published in 1818. Quite 
ignoring Rafinesque, he publishes the genus as containing species 
of Juglans of Linnseus and Willdenow, gives a list of nine spe- 
cies without their equivalents and with descriptions of three only, 
yet, inasmuch as many of his specimens are preserved, he is gen- 
erally cited as author of the binomials. This injustice did not 
pass without a protest on the part of Rafinesque, for in the very 
next year he remarks as follows, in '* Journal de Physique," &c., 
p. 260 (Vol. Ixxxix., 1 8 19): ** Hicorius, Raf. Obs. Fl. Ludov., 
18 1 7, a ete chang^ sans cause en Carya, N., nom posterieur radi- 
cal et tres-mauvais." It is remarkable that he does not here re- 
fer to his publication in the Medical Repository nine years be- 
fore. But the next statement that Rafinesque made, regarding 
the genus (Alsographia Americana, 1838, p. 65), makes evident 
what he had then intended. He says under the caption : 
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HicoRiA OR Hickory Trees. 

'' Hicoria, Raf, 1808. Carya, Nuttall, 1818, &c As early 
as 1804 I proposed to separate the Hickories from the Walnuts, 
to which Muhlenberg objected. I did so in 1808, in my re- 
marks on Michaux's Flora, and again in 18 17, in my Florula 
Ludoviciana, giving the almost Grecian name of Hicoria ; yet 
Nuttall changed it in 18 1 8 (without mentioning my labor) into 
Carya^ which merely means nut, and is as bad a name as that of 
Nux^ given by Adanson to Juglans • • • ; some botanists 
have, however, adopted this bad name, but it is hoped will have 
no objection to my previous modification of it when they may 
know of my previous claim." Then follows a division of the 
genus into four sub-genera, under which sp>ecies are mentioned 
without descriptions or equivalents. He also proposes three new 
species, all of which were previously known. It will be noticed 
that Rafinesque here refers to his remarks in 1 808, on Michaux's 
Flora ; these I have have hitherto been unable to find, unless he 
is alluding to the Medical Repository' paper, which makes mention 
of Michaux's book, but his spelling of ///V^rrij in 1838, and refer- 
ence to his former statements, leave no doubt of what he intended 
for the orthography of what the printer made Scoria. It is very 
strange that the misprint was never alluded to by the author- 
In 1853 Major John LeConte described what he con'^idered a 
new species of Pecan Xut, in the Proceedin;^s of the Philadelphia 
Academy, of that year, p. 402. He remarks : " This ^pedes 
o{ Hickorea, which I found cultivated in Georgia, is a nati. e of 
the State of Texas. * • • I have adopted Mr. Raf.nesque's 
name Hick arc a for the j^enus in preference to Mr. Nuttai!*s Carya 
on the ground of priority. Whatever may have been the errors 
or aberrations of Rafincs^rje, Xutta'.i wa«' not 'u^tf.ed in chanrinz 
a name propo-cd by the former years before any puh!:cat:on of 
his own." He then describes Hick^rcj. Tcxaua, which Prif Sar- 
gent has reduced to the common Pecan. I have r. -t 5<:en it. 

In lS62^ Ci^imirDeCan : !!e T^jhli-h-d a mem :t ^ir. the ^sz- 
landeae in Ar.r:i!',s d-.- >z'',r.,',^ N.:::ra!r=. 'TV 1. >:-.*, '?", 
where he deicriv.d Cir^a Ttxana a-- anew ^z-ecie^ ha-ed :n a 
specimen c«j"ectei by Ch<ir!es Wright in P, a- tern Tex-*-, hj* i- 
his subsequent m^no^ra^:. of the order f'lr tr.e r' ■>.' -- '. 
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xvi., 2nd part, p. 145) he regards it as a doubtful species. This 
I have not seen. 

The latest addition to the species is to be found in Hemsley's 
Botany of Central America, (Vol. iii., p. 162) published in 1883, 
where Carya Mexicana^ Engelm., is described from Dr. Engel- 
mann's manuscript, based on Parry and Palmer, No. 834^ from 
mountains near San Luis Potosi, at an altitude of 8,ocx> 
feet After a careful examination of the materials preserved in 
the Philadelphia, Washington, Easton and New York Herbaria, 
I have not been able to reduce any of the species found in receftt 
writings. I would, however, arrange them a little differently 
than has hitherto been done in order to bring out more natural 
alliances. It is a very perplexing genus, and I am not sure that 
any arrangement would be wholly satisfactory. The salient 
characters of one species are liable to appear in others, sometimes 
with considerable prominence, rendering it troublesome to refer 
certain individuals even when they are well known. Single her- 
barium specimens are, naturally, even more perplexing. My 
present notion of them is as follows : 

(A.) Subgenus Pacania, Raf , Alsogr. Amer., p. 65. Nut 
cylindical or oval, smooth, two-celled ; staminate catkins in 
lateral, nearly sessile fascicles at the summit of shoots of the pre- 
ceding year. 

(i.) H. Pecan (Marsh.) {Juglans Pecan, Marsh., Arb. Amer., 
p. 69; (1785); Juglans olivceforfniSy Michx., Fl. Bor. Amer., 
ii., 192 ; (1803) ; Carya olivceformisy Nutt.) 

(la.) H, Texana, LeConte, Proc. Phila. Acad., 1853, p. 402. I 
am not at all satisfied that this can certainly be referred to the 
ordinary Pecan. There appear to be no specimens extant to 
illustrate the description, but the characters given would indicate 
that this may very well be a different species or variety, and this 
supposition is strengthened by the statement that the leaves of 
the Pecan are fully formed before those of the tree in question 
show the least sign of unfolding. 

(B ) Subgenus EUHICORIA. Nut more or less compressed 
(except in the last species), ovate, obovate, oval, or nearly glob- 
ular; staminate catkins in threes on a common peduncle at the 
bases of shoots of the season. 



ones ; seed ijnui t : aoti ie^ ^ :il- . ix: rji^i-i ij:«i xx^i j.z 

(2.) H. CVATA .MZ. • -a-;-'tr .TJ.-^ MllL. GjltvL Ptct^ 
No. 6, (175^- : j^a^^.-tj -:3^ M.chjc, rl^r Fcr. Araer, i:., iCx. 
(1803), net lir.rj^: ^'j-^-r -r3-:, Xu::.i 

(3.) H- Mexij.vna lEnjelm* Sji'^J Jf.xL'^'cj^ En^v\ni^:n 
Hcmsley, B:t. Ce-t. Ac:er., iil. iZ2K Tb^ I place here provis- 
sionally, saspecti::^ it t: beljn- :j this grc jp, but stamioite cat- 
Idns have not been cescribecL 

♦ *I.nf g".a 7 :o i rarelj, soce leaves prvxiic« 5. • 
tBort ;l:*se. f:I_L^ rerx pcb^scea: lii >icr:«.^ 

(4.) H. ALEA (L-). jTa^'-J'-'j 4*-l-ii. L. Sp. Plant, p. 9c*, 
(1753) ; 'jM^,\rtsL:rrz^';:jsj^ Lara.. Eac\c Meth., iv., 504, ^1707^ ; 
Carya U^wun:cs^, Xutt. Dr. Torrey has cescnbcvi a rar, fic-v^- 
rifolia of this species in Bot. New York, iL. p> iSJ, t. 100^ char^ 
acterized as ha\-ing nearly entire leadets and smaller fruit I 
have not seen anv soecimens with as entire leadets as those r.57- 
ured. 

Var. MAXIMA, (Nutt.). (Cj/^j a^ba^ Xutt^ ^-ar. mjLximjt^ 
NutL, Genera. iL, 221, has fruit twice the ordinary- size. Rann« 
esque called it H. maxima. (.Alsog., L c.) 

* tBscik shi^^ ; fciia^c i u be mien:. 

(5.) H. SLLCATA. (W illd.). Julians suUii:a, Willd.,* Berl. 
Baumzucht, p. 154, t 7, 1796; Carya sa/ca/a^ Nutt Besides 
the eastern stations reported for this tree we can add from Pro- 
fessor Porter s Herbarium, Alexandria, Huntingdon County, and 
Sellersville, Bucks Count>% Penn. 

**IiiTolacre of the fniit ihiix, noi splitting freely 10 the base ; lobes | of the 
stamioate caljiL ncftrly c^^oal in length, the lateral ones broader ; bark ca\>e. 

f Nut compressed-globular, or compres>ed-p\rifomi, smooth or sl:gh;W rid^c\l, 

JNut small, th:n-shelled ; leaflets 5 to 7. smooth. 

(6.) H. MICROCARPA (Nutt.) Carya microcarfyj, Nutt, 
Genera, iL, p. 221.) This must be regarded as a ver>' critical 

*Casimir DeCandolIe cites Duhamel as author of this name, but I have not 
been able to find it in his writings If he did describe the tree it was probably 
before Willdenow's book was published. 

fin H. murocarpa the middle lobe is sometimes considerably longer than the 
lateral ones. 
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species; excepting its thinner-shelled, generally smaller nut, I 
have been entirely unable to distinguish characters which will 
always separate it from the next Professor Sargent has united 
it with the Eastern Shagbark, referring to it in the Forestry Re- 
port of the loth Census, p. 133, as "a form with small, thin 
shelled nuts." I am very confident that its alliance is not with 
H, ovata. The mistake may have arisen from the fact that in 
the Herbarium of the Philadelphia Academy, a label of Nuttall's 
has been misplaced and pasted alongside of a flowering twig of 
H, ovata. But his original description, his authentic fruiting 
specimens both at Philadelphia and Kew, and the figure of the 
plant in his Sylva, prove that its affinities are not with the Shag- 
barks, but rather as I have placed it. 

X tNut larger, thick -shelled ; leaflets 5 to 9. 

(7.) H. GLABRA (Mill). {J uglans glabra. Mill., Gard. Diet, 
No. 5, (1759); Juglans porcina, Michx. f, Hist. Arbres Amer., 
i., 206, t 9, (18 10); Carya glabra, Torn; Carya porcina, Nutt.) 
The size of the nut is given in Gray's Manual, (p. 449), at from 
I ^ to 2 inches long. While they do actually grow as large as 
this in the Southern States, the more correct figures for those of 
New York and the Middle States generally is not more than 
half these dimensions. 

JttNut smooth, very thin-shelled, with a very bitter seed; leaflets 7 log, 
ovate lanceolate, minutely glandular, pubescent beneath. 

(8.). H. MINIMA (Marsh). Juglans alba minima^ Marsh., 
Arb. Amer., p. 68,(1785); Juglans atnara, Michx., f., Hist. 
Arbres Amer., i., 177, t. 4, (1810); Carya amara, Nutt.) The 
name 7ninima applied by Marshall evidently refers to the size of 
the leaflets, which, as a general thing, are smaller at maturity 
than those of any other Northern species. 

JJJJNut thin-shelled, angular; seed bitter; leaflets 7 to 13, lanceolate- 
acuminate, somewhat falcate and inequilateral, slightly pubescent below. 

(9.) H. AQUATICA, (Michx., f.) {Juglans aquatica,W\c\ix,,{,, 
Hist Arbres Amer., i., 182, t. 5; Carya aquatica, Nutt) The 
northward range of this species may now be increased to Mob 
Jack Bay, Virginia, (Leggett) 

ttNut ovoid, smooth, extremely thick-shelled. 

(10.) H. MYRlSTlCyEFORMis, (Michx., f.) J uglans mytisti- 



285 

r<zr/5?nwrw, Michx-, f.. Hist Arbres Anicn, i., ^»KU lO; <Wf'tv* 
myristicaforwus^ Nutt) 

With Carya Texana, C. DC, Ann, Sci» N«»t (IV\ wiii.^ ,V^^ 
I am entirely unacquainted. 

The Herbaria arc not without indications of Additional fonn^ 
to those I have been able to separate. Noteworthy *inu>n|{ \\\c\i> 
is a specimen collected by Mr. Curtiss at Lookout MouhtAin, 
Tenn., and preserved in the National Herbarium. It i* in fuiit, 
and belongs, I suspect, to the group with thin huskn, The \\\\\X 
is oblong, an inch in length and strongly four-wingoil by \\\c |uo. 
jecting edges of the involucre valves. The Icaflctn arc uniforntly 
seven, ovate-lanceolate, acuminate, and remarkably pale beneath, 
in which character it differs from all the species I know, rhere 
is a slight amount of pubescence on the rachis and tnidveiun 

In the mountains of Sussex County, New Jei vy, thete oc 
curs a form oi H, glabra, which has more or less pubeveocr uw 
the lower surfaces of the leaves, and particularly on the rac hin 
at the base of the leaflets. 

Bibliographical Notes on well known Plants. \1L 

By Edwarij L. (iki:KNK. 

Umi-olium. 

I have recently, in a single short para;;ra|>h,* calUd aXWuKum 
to this, that neither the name Smilacina, whi<,)» ^tilJ holMs pUi c 
in our American books, nor Tovaria, a<ioj>t*'<l by Mr Jiak< t \%\ 
his late comprehensive revi-^ion of the j^<nij\ i>. l)jf Uwfol t^* u< tit, 
name of our stellate-flowered kin^j^ of Soloi/ioij':^ I>ra) 

In the paragrapli alluded to 1 wiyi'/'y^f (i lh.it J^ulyy^oHa^ttum^ 
Moench, must be older tlian SmtUuitta, J>< 'f , iin<J v> H \x ; yt 
even Moench's name is three y^-ar* latf-r lij.iri Jovarta, \\^^\-*t. 
Dr. Gray, who took cxf^',]Ai'jn to tlj^- uv of y<y'. atff/ \yt t*-, *U'i 
so on the ground tJiat, lon;^ Ix-fore N'^^cf, Adiinsotj h,i.<J fj^itu'd 
the name Jozara ior a certa.n aTrjb]j"ioij> J^'ol/i-ofi^*-' out </;>• 
But that which inu^t ii/orc po- 'i^^ y iin^J jno* » '/-.*« tit»'u*t 
tionably* di5>plaot Toiaria, a^^ w*!! «i- *ymil(ir tnu, »; 'I,* I^^m m-*!* 
Adanson h.ruae-f rec'':"-i/>e'j ** ' :''-;'.]> -^w^ '•*•*• i* is« jj«-,m*« 

9-^ »^ »^ 

Vagnera\ wj tr^o.* tr.Jv iv o.^I^t *\i'.fj 'J'r^ana by ♦*\«n'y t»«-v« ti 
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years, and the latter is itself seventeen years older than Smila- 
etna. There have been very few botanists of any note, since 
Linnaeus, who were able to accept the Linnaean doctrine that 
Polygonatum and Convallaria, together with the plants now 
under consideration, are all of one genus ; but the efforts of a 
number of authors to distinguish and separate them have resulted 
in a superfluity of generic names; for Moench seems to have 
ignored the work of Adanson, Desfontaines that of Moench and 
of Necker, while still later Rafinesque, with his pretty name, 
Sigillaria, would have superseded the other three. As for pre- 
Linnaean authorities, Tournefort and Boerhaave, while distinguish- 
ing our plants from Polygonatum, confound them with Smilax^ 
whence Desfontaines took his suggestion of the name Smilacina; 
and the Linnaean view, that they are all phases of Convallaria, is 
one which Linnaeus adopted from another set of earlier writers. 

If our genus be limited to those species which have hexamer- 
ous flowers, and that is Adanson's position, Vagnera is clearly 
the name it will have to take. If, on the other hand, the two or 
three tetramerous species are to be included, Vagnera must yield 
to a still more ancient name, one which, although in use in the 
sixteenth and seventeenth centuries, is, by virtue of Adanson's 
adoption of it, rendered valid as a post- Linnaean name; that is 
Unifolium, and its priority over Vagnera is of place, not of time. 

The following, then, appear to be the generic names and their 
dates ; and the choice, it will be seen, lies between the two given 
by Adanson, if we admit but one genus; both of them being 
available, and obligatory on us if two genera be allowed. 

Unifolium (Brunfels, 1530; Bock, 1552; Dodoens, 1583; 
Dillen, 17 19; Haller, 1742), Adanson, Fam. ii. 54, 1763: 
Maianthemum, Weber, Prim. Fl. Holsat. 1780: Evallaria, 
Necker, Elem. iii. 147, 1790: species of Convallaria, Linn., 
Crantz, Miller, et aL, of Smilax, Tourn., Boerh., et aL 

Vagnera, Adanson, Fam. ii. 496, 1763: Tovaria, Necker, 
Elem. iii. 190, 1790; Polygonastrum, Moench, Meth. 637, 1794: 
Smilacina, Desf. Ann. Mus. Par., 1807: species of Convallaria, 
Linn., Crantz, et aL, of Smilax, Tourn., et al. 

My view, which is that of the many botanists who have con- 
sidered that tlie tetramerous species here sustain the same relation 
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to the hexamerous which exists between tetramerous and penta- 
merous or hexamerous species in many other genera of plants, 
assigns to the familiar northern species the following names: 

Unifolium Canadense — Maianthemunt Canadense, Desf. 
Unifolium BIFOLIUM — Convallaria bifolia, Linn. 
Unifolium TRIFOLIUM — Convallaria trifolia, Linn. 
Unifolium stellatum — Convallaria stellata, Linn. 
Unifolium sessilifolium — Smilacina sessilifolia, Nutt. 
Unifolium amplexicaule — Smilacina ampltxicaulis, Nutt. 

The name Unifolium seems as if it should indicate one-leaved 
plants, but there is no species of the genus which has strictly that 
character. The very type is two-leaved, and the other species 
bear three or more leaves to every stalk. Whence, then, this 
name ? Dillen, who is but one of a long line of authors who 
adopted it, informs us* that it was suggested by the solitary leaf 
which, in the original species, comes up from the rootstock apart 
firom the two-leaved proper stem. None of the many-leaved 
species display any such separate solitary leaf; but that failure 
can no more invalidate the name Unifolium than our considerable 
group of West American clovers, with leaflets numbering from 
five to nine instead of the usual three, can require a new and 
more strictly applicable name in the place of Trifolium. 

On the Opening of Stomata. 

It is a well-known fact that the stomata on the leaves and 
other organs of plants are found open at one time and closed at 
another ; that they are open ordinarily when the plant is wet, 
closed when its moisture is largely withdrawn ; and that the 
property of opening and closing is lost with the activity of the 
guard-cells. 

Various hypotheses have been called in to explain the causes, 
as well as the manner, of this opening and closing. The one 
generally admitted at the present day is that of Schwendener.t 

•NV)va riantanim Genera, p. 138. 

t Ucl>cr Bau und Mechanic tier Spalt(rffnungen. Monatshcrichtc 'ler A( .ul- 
emic dcr Wiskicnschaftcn zu IJerlin, 1S81, p. 883. 
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The following, based on Schwendener's work, may serve the 
student in better understanding the theory. 

Leaving out of consideration, for a moment, the force which 
does the work, and turning to the structure of stomata, we 
find that, at least for a great part of the ordinary flowering 
plants, the stoma of Tradescantia discolor may be regarded as a 
fair representative. In this species each guard-cell, in cross-sec- 
tion, is seen to have a somewhat triangular cell-lumen (see fig. i a), 
one of the apices pointing towards the other guard-cell. Its 
walls along the slit of the stoma are much thickened, the thick- 
enings consisting of two parallel bars, one above and one below, 
leaving between them a narrow line of thin cell-wall correspond- 
ing, in position, to the apex of the triangle formed by the cell- 
lumen. The posterior wall, or that away from the slit, is thin 




and uniform, while the upper and lower walls are triangular in 
cross-section, thickest near the slit, and becoming thinner towards 
the side away from this. Looking down on such a cell it is seen 
that these bar-like thickenings are uniform for the whole length 
of the slit, but are thinner at each end where the two guard-cells 
meet. Moreover, it will be noticed, in the stoma of Prunus, for 
example (see fig. i b), that the outer wall of the epidermal cells, 
elsewhere quite thick, has a thin place close to its junction with 
the guard-cell. This thin place is seen as a line from above, and 
permits a free movement of the guard-cell, like a hinge, which 
otherwise, owing to the rigidity of the outer epidermal wall, 
could not take place. Since the other connections of the guard- 
cell with the cells of the epidermis are formed by thin, easily 
bent walls, we may regard the guard-cell as a tube fastened at 
both ends to another tube like itself, but otherwise free to move. 
Before trying to explain the manner in which the force is sup- 
posed to act, it is well to consider some of the properties of the 
material of which cell- walls are made. 
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If we take two pieces of bast (which is nearly pure cellulose), 
one twice as thick as the other, suspend them, and hang weights 
at their free ends, we find that these pieces resist a very consid- 
erable stretching force. If we continue to add weights, a point 
is reached where even the thicker piece will become appreciably 
longer than it was before. If the weight on both pieces is 
the same, the thinner piece elongates twice as much as the thick 
piece, showing that this substance resists such a force in direct 
proportion to the thickness of the pieces. When each of the 
two pieces has attained its new length it is at rest, and the thin 
piece stretched to its new length equilibrates the thick piece in 
its less elongated condition. If now we take such a piece of bast, 
say only ten times as long as thick, we find that a very small 
force suffices to bend it to a slight extent, such as is the case in 
the guard-cells when the stoma is opened. Not that bending 
and stretching are different in their nature, but it is because a 
very slight stretching on one side, and a corresponding slight 
compression on the other, differing, of course, with the relative 
thickness of the piece, is sufficient to permit such slight bending. 
We see, therefore, that a small part of the force necessary to 
stretch the bast through a considerable distance is enough to bend 
it through a very considerable arc. To illustrate : A strand of 
Draccena bast, one millimeter in cross-section, is not stretched 
beyond the limit of perfect recovery, or elasticity, by anything 
less than a weight of seventeen kilogrammes, while to bend such 
a thread of about ten millimeters length a very small part of one 
kilogramme would be sufficient. 

Suppose now that we have a tube made up of such bast-like, 
or cellulose, material, and let its wall be of equal thickness 
throughout. If this tube is filled with liquid under a high pres- 
sure it will become distended, quite firm and rigid, but it will 
have no tendency to bend in any direction, since its wall will be 
stretched equally throughout. If, on the other hand, the wall is 
not of equal thickness, but is thickest on one side and thinnest 
on the side opposite, the thickness varying gradually between 
these extremes, this wall can not be stretched equally by a hy- 
drostatic pressure from within, since this power is the same 
on all sides, and the wall, like the pieces of bast, will be stretched 
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in its different parts inversely to its thickness in these parts. 
In figure 2 let A Ai be a part of the thick side, 
and B Bi a part of the thin side, so that when 
the tube is empty A B and Ai Bi are parallel 
lines, and at right angles to the central axis C 
Ci. If the wall at A is twice as thick as at B, 
and A Ai be elongated by a water pressure to a 
ai, B Bi will be elongated twice as much, or to b 
bi, and the lines a b and ai bi will no longer be 
at right angles to C Ci.' But not only will the 
wall strive, in opposition to the pressure, to 
regain its former dimensions, but also the rel- 
ative position of its parts. To regain the former 
is not possible as long as the pressure lasts ; to 
regain the latter, only the rigidity of the walls 
has to be overcome. This disturbance of the 
relative position of the parts which manifests itself in the unequal 
stretching, is in direct proportion to the pressure. If we let this 
latter be represented by the line a b, that part which will tend to 
bring a and b into a line at right angles to C Ci can be repre- 
sented by b d, where a d b is a right angled triangle. Since the 
thickness of the wall varies gradually from one side to the other, 
the same reasoning applies to all parts of the wall between 
A Ai and B Bi, and since A Ai B ^h is any part of the tube, it 
must apply to the whole tube. But in order that all such lines 
as a b can arrange themselves at right angles to C Ci, or nearly 
so, it is necessary tliat C Ci become a curve, and since B Bi elon- 
gates more than A Ai, the former ^must lie on the longer periph- 
ery ; in other words, the tube must bend, and its concave side is 
the side of the thicker wall. To illustrate this take a rubber 
tube 5 mm. thick and 6o mm. long, fit into one end a closed 
glass tube for a stopper, into the other end an open glass tube, 
pointed at one end to enter the small rubber tube, otherwise 
considerably larger, to fit a larger rubber tube or bulb. Fill this 
apparatus with water and apply pressure. The tube will be 
slightly dilated but will not bend. Take out the small rubber 
tube, push a glass rod through it, and shave one side of the free 
portion of the tube. Rearrange the apparatus and again apply 



291 



the pressure on the large tube or bulb, and the small tube will be 
seen to bend quite readily. The more pressure is applied, the 
more it bends. 

Returning to our guard-cell we can at once apply all that we 
have found to hold in the case of the rubber tube. Furthermore, 
since both cells share in the movement, a very slight amount of 
bending suffices to produce the desired opening. When a stoma 
opens or closes scarcely any change of form, other than a slight 
bending, is noticed in the guard-cells. We might expect this, as 
the force will tend to bend the tube just as soon as the stretching 
begins, and since this begins — theoretically, at least — in the very 
beginning of the application of power, the bending also begins 
at that time. 

Besides the peculiar thickening of the walls of one side of 
the guard-cell, it has been noticed also By the same author that 

many guard-cells are suspended in such 
a way that the thin posterior walls stand 
obliquely to the surface (see fig. 3). 
^ On being distended this wall is crowded 
out and becomes uniformly curved, 
causing the base of the cell, movable on 
account of the thin cell-wall between the 
upper and lower thickening, to recede from the other guard-cell. 

There is still something in the structure 
of these cells which all authors have observed, 
but none have laid as much stress on as itAi 
deserves. It is the above mentioned fact that 
the thickenings extend only along the opening 
rapidly, often suddenly, giving place to a thin 
cell-wall at the ends where the two guard- 
cells are united, and also that the thickenings 
of each cell are independent and do not 
unite with those of the other cell. Let figure 
4 represent a tube, and A any point along the 
thin end. B a point on the thick part of the 
wall. Then if a pressure causes B to move to 
Bi, it will cause A to move through a ^^reater 
distance, say to Ai, for if the wall is assumed RoH- 
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to be twice as thick at B as at A, it is evident that A will move 
twice as far from a central axis, C Ci, as B. But this causes the 
line on which A and B are situated to change from a straight 
line to a curved one. If two such tubes join each other it will 
leave an opening between them. 

As regards the force here employed, the opinion of the best 
authorities, including Pfeffer, is in agreement on the two principal 
points : 

I. — That the force is a very considerable one, often amount- 
ing to several atmospheres ; and 

2. — That it is due to the presence of materials in the cell- 
lumen of the guard-cell which have the capacity to absorb mois- 
ture, and thus take it from the neighboring epidermal cells, while 
its exit is prevented by the protoplasm lining the cell- wall. In 
this way the cell becomes very turgid, and this turgescence an- 
swers to the artificially supplied hydrostatic pressure in the rub- 
ber tube. In a manner too well known to justify its exposition 
in this connection, it is found that a power equal to five atmos- 
pheres sometimes exists in the cell-lumen of plants. 

FiLiBERT Roth. 

Botanical Laboratory of the University of Michigan, July, 1888. 

EXPLANATION OF FIGURES. 

Fig. I -a. — Stoma of lyadescantia discolor. 

Fig. l-b. — Prunus iMuroccrasus. 

Fig. 2. — Scheme to illustrate bending of a tube with unequal thickness of wall. 

f^ig- 3* — Scheme of a guard-cell which projects when at rest. The dotted line 

indicates the same when opened ; a — anterior and b — interior side. 
Fig. 4. — Scheme to show bending of bar of unequal thickness, (i and 3 after 

Schwendener. 

Schweinfurth's Method of Preserving Plants for Herbaria. 

H. Schenck* calls the attention of collectors, especially those 
traveling in the tropics, to a method of preserving plants for the 
herbarium recommended by Schweinfurth, which he found ex- 
ceedingly convenient and efficient during his travels in Brazil. 

The plants, when collected, are at once put between the sheets 
of a leather portfolio. On his return from the excursion the 
collector places the specimens between single sheets of common 

*In Bot. Cenlralbl., vol. xxxv., p. 175. 
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gray, unsized paper (to be had in every " venda *' in Brazil), 
which are firmly held together between two pieces of stout paste- 
board by means of a strap. Then the bundle is set upright into 
a tin box, and strong sugar cane brandy or common alcohol is 
poured on the sheets from above, until the paper and the plants 
are thoroughly moistened and the liquid begins to run off below. 
The bundle, or bundles, are kept in the tightly covered tin box 
until a quantity of them has accumulated. Then the straps and 
boards are removed, the single packages are wrapped up in paper 
and packed as closely and firmly as possible into a tin box about 
60 cm. high, which, finally, is tightly closed by soldering a flat 
cover to it. Several such boxes are packed into a wooden case 
for shipping. Some small tin boxes ought to be taken along on 
more extended excursions. 

The preservation of plants after this method requires very 
little time (an advantage of the utmost importance for a traveler), 
for it is not necessary to arrange the specimens carefully between 
the sheets. The plants stay in good order, soft, pliable and moist, 
for years, and may be dried for the herbarium at the collector's 
convenience, after his return from his travels. They also remain 
in good condition for anatomical examination, and all kinds of 
flowers, as well as thick -leaved plants — like many species of 
Orchids, Cactaceae, etc. — will arrive at home in excellent order. 
Besides, plants may be collected and placed between the sheets 
in rainy weather. J. ScHRENK. 

On two Species of Gramineae. 

Sporobolus CONFUSUS (Fourn.). That species of Sporobolus 
which has been, with us, called 5. ramuiosus, very common at 
the West, is not the species of Kunth, which is described and 
figured in Humboldt and Bonpland's ** New Genera and Species 
of Plants," as Vilfa ramulosa. This fact is observed in Four- 
nier's Mexican Gramincae, page loi, where he mentions our 
plant and calls it Vilfa confusa, and, remarks correctly, that it 
differs from Vilfa ramulosa in its long, linear, flexuous pedicels, 
with an obconic thickening under the flower; not with short, 
rigid, divaricate, equally thickened pedicels. As the genus Vilfa 
is now conjoined witli Sporobolus^ our species must be called .S". 
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confusus. The true Sporobolus ramulosus has not yet been col- 
lected within our limits, but it is probably identical with »S. race^ 
mosus, Vasey, collected by Dr. Palmer, and No. 1425 of Pringle, 
both from Chihuahua, Mexico. 

Melica Smithii (Porter). I recently received from Prof. W. 
J. Beal, specimens of Avena Smithii, Porter, collected in North- 
ern Michigan. I had long suspected the proper reference of this 
grass to Avena ; and these specimens enabled me to make a satis- 
factory examination, which resulted in the opinion that it should 
be placed in the genus Melica, and therefore M, Smithii, It will 
be observed that in Prof Porter's description it is stated that the 
flowers are not hairy- tufted at the base, and the awn is straight, 
characters which chiefly distinguish Melica from Avena. The 
species is very near Melica aristata, Thurb. 

Geo. Vasey. 
Notes on Some Rare Grasses. 

The writer, on a recent visit to the West, spent some time at 
Garden City, in western Kansas. This place is located on the 
north bank of the Arkansas River. On the south side of the 
river is a range of sand hills which, the people say, were some 
years ago bare of vegetation and composed of loose and shifting 
sand, but which of late years have been gradually acquiring a 
covering of grass. I went to investigate these ridges or hills and 
found that the principal vegetation was made up of two kinds of 
grass, which were deeply rooted in the sand. 

One of these was Andropogon Hallii, very similar to A, pro^ 
vincialis, but with thicker spikes and culms, and more succulent, 
bluish- green leaves. The other grass was, to my great gratifica- 
tion, Redfieldia Jlexuosa, growing rather sparsely from deep 
rooted creeping rhizomas, and serving to bind the sand together 
in the same way that Ammophila longifolia binds the sand dunes 
on the lake shore near Chicago. The history of this grass is 
interesting. It appears to have been first collected by Dr. J. M. 
Bigelow on the Canadian River. Next it was collected by Mr. 
Elisha Hall, in 1862, probably on the Republican River, although 
the locality is not recorded. The grasses of Mr. Hall's collection 
were elaborated by Prof Thurber, and this grass was then 
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described and named, doubtfully, as Graphephortim flexuosum. 
Next, a few specimens were collected by Roth rock and Wolf, on 
WTiecler's Exploration^ in the San Luis Valley, Colorado, in 1873. 
From these sources were obtained all the specimens of which I 
have knowledge in existing herbaria. I have been for years past 
hoping that it would again be found, and its rediscovery at Gar- 
den Cit>' is therefore very satisfactory. Here it is in abundance. 
Probably it is common enough in similar situations at many points 
on the Canadian and Arkansas rivers. The leaves are thick and 
rigid, channelled and terminating in long, involute points. It 
should hereafter become well known to botanists. 

Confusion has sometimes occurred as to the distinction be- 
tween Sporobolus cuspidatus and 5. depauperatus^ ( Vilfa^ Torr). 
I found abundance of the former on the prairies of Dakota. It 
grows in strong tufts, with erect culms and appressed leaves, and 
a long, slender panicle, and approaches Muhlenbergia Wrightii ; 
indeed, it belongs rather to Muhlenbergia than to Sporobolus. S, 
depauperatus is a species of the Rocky Mountains, with decum- 
bent culms, shorter panicle, and glumes wanting the long cuspi- 
date point. Geo. Vasey. 

Index to Recent American Botanical Literature. 

American Woods, exhibited by actual specimens and with copious 
explanatory text, — Romeyn B. Hough, B.A., Part I., Repre- 
senting twenty-five species by twenty-seven sets of sections. 
This very neat and interesting collection will be a welcome 
surprise to those who are not already familar with Mr. Hough's 
beautiful wood-sections, and the accompanying pamphlet, with 
many illustrations supplemented by a glossary and descriptions 
of species, makes a complete little text-book. A novel feature 
will be noted in finding three keys, one based upon the flowers, 
one upon the leaves and a third upon the fruit, so that having 
either, a novice may find his way made easy to determine the 
specimen. 

August in the pines. — Mary Treat. (Garden and Forest, i., 362.) 

Botanizing tour in the South. — Gerald McCarthy. (Vick's 111. 
Monthly, pp. 295-297, illustrated.) 
This proves to be an interesting account of Asheville, the 
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French Broad and the Swannanoa, with pretty views and popu- 
lar references to the plants collected. 

Black Rot en Amerique — Le Traitement du. — M. P. Viala. (Ex- 
trait du Progres Agricole et Viticole.) 

Salts of copper have been found efficacious in experiments 
made at Vineland, N. J., by A. W. Pearson. The treatment 
met with great success, as only ten to fifteen per cent., instead of 
ninety-five per cent., of the fruit was lost. 

Calostoma, Desv. — A. Monograph of the Genus. — George Mas- 
see. (Annals of Bot., ii., 25 45, one plate ; also reprinted.) 

The generic name antedates Mitremyces, Nees, under which 
most of the species have been described. The American species 
recognized are C. cinnabarinum, Desv., and C. Ravenelii (Berk.), 
Mass. The development and structure of the former are well 
illustrated. 

Catalogue of Canadian Plants^ Part IV. — ^John Macoun. (8vo., 
pp. 248, Montreal, 1888.) 

This part is devoted to the Endogens, numbering seven hun- 
dred and forty-seven species. The genera and orders are arranged 
in accordance with Bentham & Hooker's Genera Plantarum. As 
in the preceding parts, this is beautifully printed, the only serious 
blunder in that line we have noticed being on page 9, where all 
except the final letter of Goodyera have slipped in the presses, 
and a curious result been attained. The system of nomenclature 
adopted is that of Gray's Manual, except in Disporunty where 
Mr. Macoun has followed the practice of some zoologists of citing 
the author of the earliest specific name as author of the accepted 
binomial, which is a good deal better than the plan current in 
this country, but certainly open to the objection that it falsifies 
the record. Mr. Macoun notes that Luzula seems to be in great 
confusion, and needs complete revision, in which we are disposed 
to agree with him, although a bringing together of scattered ob- 
servations is probably what is needed. Potamogeton Claytoni^ 
Tuckerm., is antedated by P, Pennsylvanicus, Cham., and P, 
lonchiteSy Tuckerm,, by P, fluitans L., as has already been 
shown. I credited Cyperus fiavescens to Canada on a specimen 
from Niagara, from Herb. Leggett, marked " Niagara, Canadian 
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Side." EUocharis obtusa, Schultes, is antedated by E, ovata, 
Scirpus polyphyllus^ Vahl., is referred to 5. atrovirens, Muhl., a 
reduction which we cannot approve, for these are certainly very 
distinct; if they could be regarded as con-specific, Vahl's 
name is much the older. In Carex several new varieties, and 
C, albata are given by Prof L. H. Bailey. Scirpus ripariu^^ 
Spreng., is probably »S. cernuus, Vahl., which leaves 5. riparius^ 
Presl, to replace S, Tatora. The question of Orysopsis cuspidata^ 
Scrib., brought up at Cleveland, is added to by referring it to O. 
cuspidata, Benth., Joum. Linn. Soc., xix., 82, but an inspection 
of that page does not reveal the name. Of course it ought to be 
0, numbranacea. Dr. Vasey contributes several new varieties 
of grasses, and Mr, Macoun names two species of Deyeuxia 
— D. Columbiana and D, boreajis, the latter of which he says 
is the same as Dr. Vasey *s D, Vancouver ensis^* with whose 
permission he changes the older name to D, borealis — and Ely- 
mus Columbiana. This great work of Mr. Macoun and his col- 
leagues must give a decided impetus to the study of natural sci- 
ence in the Dominion. We need a similar catalogue for the 
United States. Why cannot our Government botanists give us 
such a publication, based on a rational system of nomenclature ? 

N. L B. 

Catalogue of the Flora of Vermont, — George H. Perkins. (Large 
8vo, pp. 74, Burlington, 1888; from the loth Report of 
the State Board of Agriculture.) 

Local catalogues have been issued in quick succession during 
the present autumn, and they indicate a very satisfactory state of 
activity among our systematic botanists. The present one is in 
a measure a revision of the author's previous essay in the same 
field in 1882. It includes Anthophyta and Pteridophyta, 1,360 
species and varieties in all. The Gymnospermae are placed in 
their proper position at the end of the Anthophyta. Localities 
for the rarer species are given. 

Ceanothus — Synoptical List of North American Species. Wm. 
Trelease. (Proc. Calif Acad. Sci., 2d Series, i., 106- 118, re- 
printed.) 

*This Joamal, Vol. xr., p. 48. 



298 

A recast of the genus, with descriptions of C. Palmeri, from 
Southern California (E. Palmer, 1875, No. 42), C. Parryi^ de- 
scribed from specimens cultivated at Calistoga, Cal., collected by 
Dr. Parry under No. 33, in 1881, and C. impressus from Santa 
Barbara County, Cal. C. eglandulosus is C, divaricatus, var. 
eglandulosuSj Torrey, and C. parvifolius is C, integerrimus, var. 
parvi/o/ius, VJaitson, C. floribundus, Hook., and C, Lobbianus, 
Hook., are provisionally referred to C. dentatus, T. and G., as 
sub-species, a rank, which we venture to hope. Professor Trelease 
will not maintain in his final treatment of the genus. Thirty-two 
species are recognized, twenty-five of them Euceanothus, the re- 
maining seven forming the section Cerastes, having the fruiting 
carpels each with a dorsal horn. N, L. B. 

Forest Conditions of the Rocky Mountains^ and other papers. 
(Dept. of Agric, Forestry Div., Bull., No. 2, p. 252, with ac- 
companying map.) 

Of these papers the one purely botanical is on the Poorest P^lora 
of the Rocky Mountain Region, by George B. Sudworth, contain- 
ing an analytical key, and descriptions of eighty-eight species of 
trees and a list of shrubs. To those more interested in the econ- 
omic questions which are assuming such serious dimensions in 
our forestry administration, this voluminous report will be of 
great value. 

Fresh-water Algce. Edward S. Burgess. (Amer. Nat., xxii., 
669-678.) 

How to Study Botany. Dr. T. J. W. Burgess. Read before the 
Hamilton Association, Ontario, May 10, 1888. 

Lista de las Plantas encontradas hasta ahora en Costa Rica y en 
los Territorios limitrofes, extractada de la Biologia Centrah 
A mericana, A . A Ifaro, {A nales del Museo Nacional de la Re^ 
publica de Costa Rica, 3d Part, 4to, pp. 10 1, 1887.) 
A list culled from Mr. Hemsley's Central American Botany. 

1,218 species are certainly attributed to Costa Rica, while those 

whose range would indicate that they should grow within the 

republic increase this number to 3,386. 

Lycoperdon Missouriensis — Description of Wm. Trelease. (Trans. 
St. Louis Acad. Sci., v., 240, PL viii., reprinted.) 
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New or Noteworthy Species. — III. Edward L. Greene (Pittonia, 
i., 215-225 ; advance sheets, Oct, 1888.) 

Lupinus ntalacophyllus ; L, ligulatus ; \Ptelea crenulata {P. 
angustifolia. Brew. & Wats,, not Benth.)/ Tropidocarputn cappar- 
ideum ; Streptanthus barbiger ; Erigeron Sonnet; E, petrophiU 
us ; Cacalia Palmeri ; Senecio aphanactis (5. sylvaticus^ Gray, 
Bot. Cal., not Z.)/ S, hydrophiluSy var. Pacificus ; Lasthenia 
conjugens ; Campanula aurita ; Collomia Rawsoniana ; Lyciunt 
H asset; Sonnea foliacea ; Phacelia suaveolens ; P. Arthuri ; 
Ribes Victoris and Epilobium Oreganum arc here described. Prof. 
Greene points out that Lupinus variicolor, Steud., is his L, 
Franciscanus and that Sedum Pringlei, S. Wats., and Calochortus 
Madrensis, S. Wats., are synonyms for 5. Forreri^ Greene and C. 
venustuluSy Greene respectively. 

Nympluga tuberosa. Garden and Forest, i., 368, figs. 58, 59 ) 
The occurrence of this species of Castalia, in a depauperate 
form at Trenton, New Jersey, detected by C C. Abbott, adds 
another species to the local flora. It should be carefully 
looked for higher up the Delaware. 

Oxalis Suksdorfii — Measurements of the Trimorphic Flowers of. 
W. G. Eliot, Jr., and Prof. Trelease. (Trans. St Louis Acad. 
Sci., v., 278-291 ; reprinted.) 

Rhode Island — Native Plants of t/ie Island of Mrs. J. M. 
Smith. (Proc. Newport Nat Hist Soc, Doc. 6, p. 24.) 
A list of nineteen species, additional to former records. 

Rhode Island — Plants of being an enumeration of plants growing 
without cultivation in the State of Rhode Island. James L. 
Bennett (8vo, p. 128, Proc. Providence Franklin Soc, 1888.) 

This is a handsomely printed catalogue of plants, comprising 
3,158 species and varieties. Localities are noted for the rarer 
species. In many ways it is a very inconsistent production. 
The plan of nomenclature taken for the flowering plants is very 
different from that accepted for the Lichens, Hepaticae and Algae. 
The part devoted to the Fimgi is a mere list of names. In the 
Bryophytes the habitat of species is quite thoroughly indicated, 
but no attempt is made to do this in other groups. The Antho- 
phytes reach 1,259. 
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Rhododendron arborescens. (Garden and Forest, i, 400, fig. 64.) 
Rhododendron Vaseyi. (Garden and Forest, i, 377, fig. 60.) 

Sporocarps discovered by Prof, E, Orton in the Erian Shale of 
Columbus^ Ohio. J. W. Dawson. (Canad. Rec. Sci., iii., 
137-140; one figure.) 
Notice o{ Protosalvinia Huronensis and Sporocarpon furcatum^ 

regarded as Rhizocarps by the author. 

Tigridia Pringlei. S. Watson. (Garden and Forest, 1., 389, 
fig. 61.) 

Botanical Notes. 

On two recently published Genera. Two plants of very great 
interest have recently been made known through the pages of 
Annals of Botany. The one, Hydrothrix, a new genus of Pon- 
tederiaceae, was published in Vol. i., No. 2, by Sir J. D. Hooker, 
from specimens collected by Gardner in tropical Brazil in 1838. 
Its affinities with Heteranthera were first suggested by Dr. Gray. 
While placed in this natural order, it is remarked that it is a very 
aberrant member : ** in all respects of habit, foliage, inflorescence 
and flowers it is totally unlike any known genus of Pontederia- 
ceae.** It is a caespitose, aquatic annual, rooting in sand, very 
densely leafy, with minute axillary flowers. Through some 
mistake, it is denominated H. Gardneri in the text and H. ver- 
ticillaris on the accompanying plate. 

The other plant here alluded to is a native of central China, 
bearing a curious resemblance in its habit and appendaged fruits 
to the ** water chestnut *' {Trapa). It has been described by 
Prof D. Oliver in Icones Plantarum, t. 1595, as Trapella Sinensis, 
and made the subject of an extremely interesting and complete 
monograph by Dr. F. W. Oliver in Annals of Botany, Vol. ii.. 
No. 5. Its botanical relation is regarded as with the Pedalineaj, 
and its floral structure is compared by Dr. Oliver with that of 
Pedalium. 

Proceedings of the Club. 

The regular meeting was held on Tuesday evening, October 
9th, the Vice-President in the chair and 30 persons present. The 
committee appointed to consider the question of more frequent 
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meetings reported in favor of holding a second meeting on the 
fourth Wednesday evening of each month, and ' proposed an 
amendment to the By-Laws m order to make this feasible. 

Mr. Sterns described the so-called bulblets of Lycopodium 
lucidulum, and exhibited a stalk of Angelica atropurpurea four 
and one-half feet long, averaging four inches in circumference, 
weighing but one and three-fourth ounces, remarking that it was 
doubtful if any other North American plant yielded a stem of 
equal dimensions and yet weighed so little. 

Dr. Rusby showed Prenanthes racemosa, both typical and the 
var. pinnatifida^ from the Hackensack Meadows, New Jersey. 

Dr. Britton read the announced paper of the evening, " On 
the Genus Hicoria of Rafinesque. 



At the adjourned meeting of October 24th, the President was 
in the chair, and 32 persons present Mr. Sterns acted as Sec- 
retary. 

Dr. Northrop exhibited thin sections of Cuscuta Gronovii 
growing on Impatiens biflora, and containing a green substance, 
apparently chlorophyll. This substance was confined to the por- 
tions of the Dodder in contact with the host-plant or with itself, 
the rest of the parasite being of the usual orange color. The 
green pigment was apparent in the stems to the naked eye, which 
led to its detection. He referred to notes in Bot. Jahresb , 1 883, 
(II), 436 and 417, where the same occurrence is reported in a 
European species. Prof. Schrenk remarked that searching tests 
should be applied before deciding that it was common chloro- 
phyU, 

Mr. Stems exhibited a long shoot of some species of wild 
rose, on which more than half the prickles were arranged in a 
uniform and orderly fashion, three to each internode — an infra- 
stipular pair, and another one lower down on a line with trie mid- 
vein of the leaf above. He remarked that a di.^erent but eq^ially 
definite arrangement of prickles is often observable in Smiiax 
rotundifolia, namely, two pairs placed near the middle of tr.e in- 
temode and alternating in position and direction with the adjacent 
leaves. 
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Dr. Rusby presented specimens of a lily intermediate between 
L. Canadense and L, superbum^ having the flowers of the former, 
but the inflorescence and foliage of the latter. It was collected in 
abundance by Dr. A. L. Koenig and himself near Pittsburg, Pa. Dr. 
Bitton remarked that there is much reason to regard the two as 
confluent species, notwithstanding their separation by Linnaeus, 
and cited other cases of a similar character. Judge Brown said 
that according to his experience, they differed much in time of 
flowering, L. superbum being from two to four weeks later. Dr. 
Britton observed that if this were generally the case, it would be 
strong evidence for their specific validity. Dr. Rusby showed also 
specimens of Monarda fistulosa var. rubra, with most of the 
flowers imperfect or deformed, and seldom producing seed, stating 
that this form might prove to be a hybrid between M. didyma 
and M. fistulosa. 

Miss Steele exhibited Physostegia Virginiana, collected twelve 
miles above the mouth of the Connecticut River and remote from 
gardens. It is rarely found native so far east. 

Prof. Schrenk showed specimens of Echinocystis echinata from 
the Upper Delaware, near Cochecton, New York, where he pro- 
nounced it native. Aster subulatus from the serpentine rocks at 
Hoboken, N.J., away from marine influence, and Symphoricarpus 
racemosus var. pauciflorus from Niagara, with leaves quite hairy 
beneath instead of glabrous as described. Dr. Britton remarked 
that the finding of Echinocystis at another eastern station is ex* 
tremely interesting, and would practically complete the identifi- 
cation of the plant with Rafinesque's genus Micrampeles^ which is 
older than Echinocystis. He also remarked on the evidence that 
the **husk" of the hickory-nut is an involucre and not an 
exocarp, referring to the Bulletin (vol. xi., p. 69), and to the 
Proceedings of the Natural Science Association of Staten Island. 

The following proposed amendment to the Constitution was 
referred to a committee under the rules : 

*• That Section XIV of the Constitution be amended to read 
instead of ** two dollars," ** four dollars, which shall include all 
the publications of the Club." 

Mrs. Britton gave a description of the Botanical Establish- 
ment at Kew, illustrated by diagrams and photographs. 
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A Recent Discovery of Hybrid Oaks on Staten Island. 

By Arthur Hollick. 

• Plates LXXXIII-LXXXV. 

One day during tfie past summer Mr. Wm. T. Davis, of 
Tompkinsville, Staten Island, brought to me some leaves of an 
oak tree which he had found growing in the neighborhood of 
Tottenville, Staten Island, N. Y. To my surprise and delight I 
recognized them as belonging to Qturcus heterophylla, Michx. — 
the celebrated " Bartram Oak." On September 2d we visited 
the locality and found not only typical Q. keterophylla^ but also 
a number of other peculiar forms, evidently hybrids, and including 
Q, Rudkini^ Britton. On September 22d the trees were again 
visited ; a careful study was made of them and their surroundings 
and a fine series of leaves and fruit collected. Probably no better 
opportunities for observation or finer spedmens for study and 
comparison have ever been obtained, and the results have proved 
to be highly interesting. Two recognized species are adJcd to the 
local flora of Staten Island and to the flora of New York State, and 
the northern range of Q, hetcropJiylla is extended about thirty miles 
from its nearest previously-repjrtcd station. Con-i.'crab!e ncv 
light is also shed upon the question of the proper status of this 
latter form, in the botanical world, whether as a species, a \aritty 
or a hybrid, and, if the latter, what soecies a^e the probable t. a rents 

The limits of this paper forbid an extensive review of the lit- 
erature concerning these two interesting oaks, but for tr.e benefit 
of aJl who may wi><h to study the subject I w^u.i refer to the ac- 
count of Q. Rudkini, by Dr. N. L, Britten, in V.l. IX. N.>. 2. f 
the Bulletin, and for Q. luttrc-l^r.ylljVj Mr. L C Mirtir.iale*- 
*• Notes on the Bartram Oak,** read b-fore the West Ne*v ler-cv 
Surveyors' Association, Jan. 6. it?D. and subsequently t^uhlishei 
iri pamphlet form by the author. As, however, ever} :ne r::ay 
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not have access to these documents, I have thought that the fol- 
lowing brief account of this latter oak — its history and the con- 
troversy regarding it — might not be out of place : 

Some time during the early part of the last century a peculiar 
oak tree attracted the attention of botanists and others. It was a 
single individual, growing on the farm of Mr. John Bartram, on 
the banks of the Schuylkill, just above Philadelphia. From its 
location it received the name " Bartram Oak." It was also called 
•* Burners Oak,** though why this latter name I have never been 
able to obtain the slightest clue. Just when the tree was first ob- 
served there does not appear to be any record, but it must have 
been prior to the year 1750, for on page 183 of Darlington's 
•* Memorials of Bartram and Marshall** there is printed a copy of 
a letter which was written by Peter Collinson to John Bartram, 

from which I extract as follows : 

Mch, 5th, 1750-1. 
My Good Friend John: 

Pray what is the reason I have no acorns from that particular species of oak 
that Dr. Mitchell found in thy meadow? And I observe, in thy specimens, two 
other narrow leaved oaks. As I have now ground enough I wish for a dozen 
good acorns of each. ♦ ♦ ♦ ♦ 

Thine, P. Collinson. 

This is, I believe, the earliest reference in literature to this 
oak. No scientific name was given to it nor was it even men- 
tioned in Humphrey Marshall's ** Arbustrum Americanum," pub- 
lished in 1785. Andreas Michaux's ** Flora Boreali- Americana," 
published in 1803 and reprinted in 1820, does not enumerate it 
among the oaks, although it is evident that he must have been 
aware of its existence, as his son, F. Andre Michaux, says in his 
** Histoire des Arbres Forestiers de V Amerique Septentrionale," 
published in French in 18 10 and republished in English in 1 8 19: 
(See Vol I, p. 75.76; plate 18.) "Bartram Oak. Quercus 
heterophylla. Every botanist who has visited different regions of 
the globe must have remarked certain species of vegetables which 
are so little multiplied that they seem likely at no distant period 
to disappear from the earth. To this class belongs the Bartram 
Oak. Several English and American naturalists, who, like my 
father and myself, have spent years in exploring the United States, 
and who have obligingly communicated to us the result of their 
observations, have, like us, found no traces of this species except 
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a single stock in a field belonging to Mr. Bartram on the banks 
of the Schuylkill, 4 miles from Philadelphia. This is a flourishing 
tree, 30 feet in height and 12 inches in diameter; and seems 
formed to attain a much greater development • • • ♦ i 
was at first disposed to consider this tree as a variety of the laurel 
oak, to which it bears the greatest affinity ; but the leaves of that 
species are never indented, and not a stock of it exists within a 
hundred miles of Philadelphia." 

This is no doubt the first published description and represen- 
tation of this oak, and the very appropriate specific name given 
to it at that time by Michaux has fortunately not been subjected 
to any change by later botanists, so that there is no tangled skein 
of synonomy to unravel, and the specific title, heterophylla^ 
** various leaved," will always serve it as its name, no matter 
whether it be classed as a variety, a species, or a hybrid. From 
the time of Michaux's description until about the year 1850 no 
other trees seem to have been found, and the only ones known 
were the original and a few seedlings from it. In fact, when 
the original tree was cut down, about the year 1840, it was 
thought that the species, if such it was, was exterminated. So 
that for a period of a hundred years the only material for study was 
from a single tree and its immediate progeny. This, however, 
did not prevent the botanists of that time from recording opinions 
in regard to it Michaux, as before stated, gave to it a specific 
rank. Purshsaid: *'• • It is probably only a hybrid plant" 
* • Nuttall asked : *' May not this be an anomalous variety of 
coccineaT* Torrey states unequivocally : ** A hybrid." Gray, in 
his Manual published in 1848, says : ** * • * doubtless a hybrid 
between Q. Phellos and Q, falcata, or some other species of that 
section." In the second edition of the Manual, published in 
1856, he changes his opinion, and says: ** • • * apparently 
a hybrid between Q. Phellos and Q. tinctoria .^" In the fifth 
edition, published in 1867, he quotes De Candolle as referring it 
to a variety of Q. aquatica, and then says : " It is as likely to be 
a variety of Q, Phellos ^ with dilated and toothed or cut leaves." 
About the year 1855, however, some trees were discovered at Mt. 
Holly, N. J., {Fide specimen in Herb. Columbia College, marked 
•* Mt Holly, N. J., Aug. 25, 1855, W. Proctor,") and othcis 
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were subsequently found at stations in New Jersey and Delaware 
by Messrs. Smith, Leidy, Burk, Martindale, Meehan, Austin, 
Canby, Commons and others, which have been the subjects of 
numerous papers, notes and discussions. Even in the light of this 
new material, however, I find that there is as much difference of 
opinion as ever. Englemann first considered it as a good species 
and subsequently decided that it was hybrid with probably Q, 
Phellos and Q. coccinea for parents. Leidy considered it a hybrid 
between Q, Phellos and Q, palustris, S. B. Buckley says, in 
describing the tree at Mt. Holly : " It is • * * in a thicket 
near several willow oaks (Quercus phellos), of which it is plainly 
one." Cope and Smith rather lean to the opinion that it is a 
variety of Q, Phellos, A number of other botanists might be 
quoted as naming imbricaria, nigra and other species from which 
it may have been derived, but in nearly every instance Q. Phellos 
is mentioned as being connected with it in some way. Trees have 
also been reported from the District of Columbia, Maryland, 
North Carolina and Texas, but I have not seen specimens from 
any of these localities and the published descriptions of them are 
rather vague and indefinite. If all the localities where Q, hetero- 
phylla has been found, between Newcastle County, Del, and Staten 
Island, N. Y., were marked upon a map, they would be included 
in a straight narrow strip of country about ten or twelve miles in 
width ; and this limited belt would probably include nearly every 
specimen of this tree now definitely known to be in existence. 

The Staten Island station, is, like all the others, on the Creta- 
ceous formation. The situation is a low piece of wet, sandy wood- 
land, about a quarter of a mile from the beach. This piece of 
woodland is several acres in extent and its most conspicuous trees 
are Castanea, Pinus rigida, Quercus alba, Q. rubra, Q. stellata, 
Q. nigra, Q, coccinea, Q. tinctoria, Q. palustris, and Q, Phellos^ but 
the hybrids are confined to a very limited area, not more than 
half an acre in extent and entirely within the very restricted ter- 
ritory where Q, Phellos occurs*. The immediate neighbors in 
this group at the present time are Q. palustris, Q. nigra, Q, tine- 
toria and Q. coccinea, A careful count was made of all trees 

*ln ilus conneciion it is a matter of interest to know that (>. Phellos docs not 
grow in any other part of Staten Island. 
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which were considered hybrids, and an enumeration of twenty was 
the result Three of these were Q. Rudkini and the others either 
typical Q. heterophylla or else members of the same series, show- 
J'lg Q- Phellos to be undoubtedly at one extreme and some one 
of the broad, lobed-leaved species at the other. Not more than 
fifteen trees of Q. Phellos were noted. The trees of Q, Rudkini 
are mostly low, with dark green coriaceous foliage, showing their 
relationship to Q. nigra. These, however, need not concern us, 
as I consider their proper status and relationship to be definitely 
settled, so that in what follows I shall confine myself to a discus- 
sion of the forms which include Q. heterophylla. These are evi- 
dently designed to be large, the tallest one being about 50 feet 
in height and 3 feet 8 inches in circumference, and having the 
appearance of a young and vigorous growing tree. The leaf 
and fruit of this tree are shown at fig. i, plate LXXXV. As a 
rule the largest trees are those having the leaves most cut or lobed 
and the largest acorns, while the smaller trees approach nearer to 
the P/ullos type. The leaves upon each tree, however, vary a 
great deal, although there is generally enough of some one pre- 
vailing form to give to each a decided individuality, and if they 
could l>e arranged side by side according to leaf form a graduated 
series would be the result, showing an almost imperceptible change 
from member to member. 

The petioles are of medium length, varying from ?^' in. in the 
large, deeply lobed leaves, to ^^ in. in the entire leaved forms. 
The margins are either entire, wavy, lobed on one or b^^th sides, 
or sinuate toothed with the teeth bristle pointed. In some there 
are bristles on the mar^^in where a t<x-rth or l-be is merelv indi- 
Gated by a slight inequality. As a rule they are rather thin, 
green both sides, somewhat tomentose along the midrib <>x at the 
junction of the midrib and main veins. In others the texture is 
somewhat coriaceous — approaching forms of Q Rudkini. Fig. x, 
Plate I XXXIV. represents an anomalous f .rm, with thin, spar- 
ingly lobed leaves, covered over the entire i:ncer sjrf^ce viith a 
close light brown tomentLim. The acorn is ^1 ob .-e.SittenTi and 
with a deeper cup than the others. l;,e t;eneral habit of ti.e tree 
is slender and willow like, and it hardlv ar^r^ars to be a rrerr-hir 
of the seric"*. 
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The venation is also a character which shows the transition 
between the simply pinnate veining of Phellos and the more 
complex branching of the broad, lobed forms. The acorns vary 
in shape from ovoid to almost globose, and, in size, from those of 
Phellos to others almost an inch in length by '^ in. in diameter 
at the largest part. The cups are invariably saucer shaped, with 
closely appressed scales. 

I made a special journey late in the season, to ascertain, if 
possible, whether anything could be learned from the autumnal 
coloring of the leaves, but I found them to be a uniform light 
yellow, turning brown. 

From these observed facts I have finally come to the con- 
clusion that we must consider. Q. heierophylla to be a hybrid, and 
further, that one of the parents is Q. Phellos. They are invariably 
associated together, or at least the former has never been found 
except in the immediate vicinity of the latter; and, .idded to 
this, we know that Q. Phellos does produce a hybrid with Q, 
nigra and that this hybrid occurs associated with Q, heierophylla. 
It would not, in fact, be a matter of surprise to me if we should 
eventually find that other hybrid forms have resulted from the 
influence of Q, Phellos over other species of the black oak 
group. As to the other probable parent of Q. heierophylla 
there is yet room for careful research, although I think that 
the discovery of these trees on Staten Island has considerably 
simplified the matter. The species mentioned by those who have 
written upon the subject are aquatica, imbricaria, falcata^ coccinea^ 
tinctoria and palustris. The first three may be thrown out of 
the calculation at once on account of their geographical range — 
not a single specimen of either having ever been found or reported 
within miles of our station. Coccinea and tinctoria^ while show- 
ing a leaf form that is satisfactory, have acorns with deep 
cups, entirely distinct from those of heierophylla, Palusiris 
has a cup of the required form, but the acorn is far too small, and 
the lobes of the leaves have a distinctive divergent characteristic 
which those of heierophylla have not. The only other probable 
species, and it is the only one which does not seem to have been 
considered by our botanists, is rubra. Why this species has not 
received the attention it deserves in this connection I am at a loss 
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to uadcrstarii, as *>rth the leaf and ar^m are eni:seatlv trttec ts> 
terminate cse cjctren:e :f the series cf which r<sSJ,'s is the other, 
as I ha%*e cniea\ zrcd Ij sh:w in the ace: moan \-in;^ elates. The 

factory conclu5::n is that I f^td t: find trees c: rubra grz^'.T.g in 
the immediate virlnlrr. althzjc- there are a nuniber c4 then: cnlv 

this s{>ccies n^^y have been present, a55-:c:atec with r.'.^'*V.-j, years 
since, at the tin:e -a htr. the exist: r.^^ la'::e str-ecimens :l \£trr:T : t.-I* 
were procjceJ. :>ri:>ablv ^c :-r 7^ vears a-?. It mav be th-at 

young trees arc merely seeilin^s Sr^m a few cn^nals. This idea 

IC C*?*^*^ ;T* *~ *=''^^>'' *•* »*-••- rr^ * ■»» ■• ♦»'(-,«-r» ♦ »^ i» ♦iW~*' ***'a*' ***.» a ^ '' ^C* i ** *• 

oldest trees come nearest to the t\-t>e of rubra, while tl:e smalcst 
or youngest trees shiw a t-ret>:nderance of the /"■*://.l.v rv-t>e — ar>- 
parentiy sho'^in? a tendency to revert back to it. I>r. X. L. 
Britton has a*>o t.-: in ted cut to me a sic'ni'^cant fact in this c:n- 
nection, viz.: that throu::h:ut the re:rl n where l/.vr/rcj.Vj has 
been found P he lies, rubra, and other members :f the black oak 
group occur, but that to the ea-jfvard, in the F>.e Earrea region, 
heteropk'i lla or rubra are not reported, alth-u^h F'.illss is ahun- 
dant and paluztris and ether black ^iks are present In Uct 
htteri^kylla only seems to occur where F.-lLs and rr. -rj occupy 
a territory in common. 

A'ga from Atlantic City, N. J. 

• - : t ,tf: ? I- >. K. M i-e. 

The following sr^ecies were c:!lectei at various times durinj 
the years 1SS4 to l^^* inclusive, and the specimens sent to me 
for examination ; also in Ma v. 1^.?;, Mr. Morse and mvself spent 
a few days to^-ether collect: n^^. While this is certainly n:>t a 
complete list of the al^ae '^ f Atlantic City, it contains quite a lar^e 
number for a locality having no r-cky shore 'whatever, but an 
open sandy beach in frnt, and mudiy creeks and marshes in the 
rear. 

Glaocapsa crepidinum^ Th u re t Com m ■: n on w > >d work. 
Entophysalis granulosa, Kutz. On shells, etc Not previcusly 
reported on the American coast- 
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Polycystis pallida (Kiitz.), Farlow. Mixed with other Crypto- 
phyceae. 

Clathrocystis roseo-persicinay Cohn. Abundant on the marshes. 

Sphcerozyga Carmichcelii, Harv. Common on muddy flats, and 
in shallow pools in the marshes. 

Spirulina tenuissima^ Kiitz. In small quantity, mixed with Os- 
cillariaSy etc. 

Oscillaria subuliformis, Harv. Mixed with other Cryptophyceae. 

O, subtorulosa (Breb.), Farlow. With the preceding species. 

Microcoleus chthonoplastes^ Thuret. On the marshes, mixed with 
other algae. 

Lyngbya majuscula, Harv. Not uncommon, floating. 

L, astuariiy Liebm. Common on marshes, etc, 

L, tenerrima, Thuret. In small quantity, among other algae. 

Calothrix confervicola, Ag. On various algae. 

C. Crustacea (Schous.), Born., et Thur. On various algae, fre- 
quently mixed with the preceding. 

C. scopulorum, Ag. On woodwork, etc. 

C. pulvinata, Ag. Common on piles of wharves and bridges. 

Rivularia kospita, Thuret. On an oyster shell. 

Isactis plana, Thuret. On shells. 

Monostroma crepidinum, Farlow. On woodwork in a tidal creek. 

Ulva Lactuca (L.), Le Jolis. Common, including var. rigida^ Le 
Jolis, and var. latissimay Le Jolis. 

U. enter omorphay Le Jolis. Very common, including var. lance^ 
olattty Le Jolis, var. intestinalis, Le Jolis, var. compressa^ Lc 
Jolis. 

U. clathratay Ag. Common, including var. ramulosa, and var. 
ere eta y Le Jolis. 

U. Hopkirkii (McCalla), Harv. Not very common. 

U. marginatay Le Jolis. Not very common. 

U. percursay Ag. Rather common in tide-pools, mixed with 
other algae, from which it is hardly distinguishable except by 
microscopic examination. 

U. aureolay Ag. Not uncommon on woodwork. 

Ulothrix flacca (Dillw.), Thuret. 

U. isogonay Thuret. These two species not uncommon on wood- 
work and other algae. A very slender form grows on Bos- 



311 

irychia rivularis, possibly distinct from either of the foregoing. 

Chcetomorpha Picquotiana (Mont.), Kiitz. 

C Linum^ Kutz. It is impossible to draw the line between these 
two species in the Atlantic City specimens. Typical forms 
of each may be found, and so can every shade between them. 

Rhizoclonium riparium^ Roth. Common. 

Cladophora albida (Hiids.), Kiitz. Beside the type, a plant occurs, 
which seems to be the C, refracta of Harvey, (Phyc. Brit.,) and 
is probably a form of C. albida, in which Hauck (Deutsch- 
land's Meeresalgen) includes C, refracta of Harv. and Kiitz. 
The plant of the New England coast which I take to be the 
C. refracta of Farlow's Man., is quite distinct. Hauck places 
the latter as forma refrcuta in C. hantosa, Kiitz. 

C. glaucescens, Harv. Not uncommon. 

C. Hutchinsice, Kiitz. Not uncommon. Luxuriant specimens 
from Longport, collected by Mrs. Lawton. 

Cladophora fUxuosa, Harv. A doubtful species, but some speci- 
mens found at Atlantic City seem to belong here. 

C. gracilis (GriflT.), Kutz. Common and variable. 

C, expansa^ Kiitz. Common, especially in marsh tide-pools. 

Bryopsis plumosa (Kiitz.), Ag. Not uncommon, 

Phyllitis fascia, Kutz. Common. 

Scytosiphon lomentarius, Ag. Common. 

Pufutaria latifolia, Grev. 

P, latifolia, Grev., var. Zosterce, Le Jolis. 

P. plantagifua (Roth.), Grev. All three forms rather common. 

Dictyosiphon fceniculaceus, Grev. Common, including forms 
which appear to be var. flaccidus, Aresch. 

Myriotrichia clavceformis, Harv. 

M, clavceformis, Harv., var. filiformis, Farlow. On Scytosiphon 
and Phyllitis. 

Ectocarpus terminal is, Kiitz. On Zoster a. 

E. tcmentvsus (Huds.), Lyng. Rather common. 

E. granulosus, Ag. Not uncommon. 

E. confervoides (Roth). Le Jolis. Very common. 

E. confervcides, var. siliculosus, Kjellman. Almost as common 
as the type. 
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E. littoraliSy Lyngb. Very common and variable. Among other 
forms the var. brackiatus, Ag. {E. ramellosus, Kiitz.) 

Myrionenta vulgare, Thur. Common. 

Elackistea fucicola. Fries. Common on Fucus, 

Leathesia difformis (L.), Aresch. Not very common; generally of 
small size, growing on Zostera. 

Chordaria flagelliformiSy Ag. Have only seen a few plants. 

Mesogloia divaricata, Kiitz. Not uncommon. 

Ralfsia verrucosa^ Aresch. A small form, growing on wood-work. 

R, clavata (Carm.), Crouan. With the preceding. 

Laminaria saccharina (L.), Lamour. Not rare, but not so com- 
mon nor so luxuriant as further north. Washed ashore from 
below low water mark. 

Ascophyllum nodosum (L.), Le Jolis. Common. 

Fucus vesiculosuSy L. Common. 

/^ furcatuSy Ag. A single plant, washed ashore, apparently hav- 
ing grown on a mussel bed below low water mark. Not 
exactly like the form as found on the New England coast; 
having some resemblance to F. evanescens, Ag. 

Sargassutn vulgare, Ag. Have only seen a few plants ; appar- 
ently not very common. 

Vaucheria Thuretiiy Woronin. , 

V. litorea^ Nordstedt. Have seen only sterile plants of these two 
species, so that the determination is not certain. 

Trentepohlia virgatula (Harv.), Farlow. On Zostera and algs. 

Porphyra laciniata, Ag. 

P, leucosticta, Thuret. Both species common and often con- 
founded. 

BangicL fuscO'purpurea, Lyngb. Rather common. 

Erythrotrichia ceramicola (Lyngb.), Aresch. On various algse. 

Callithamnion cruciatum, Ag. Not uncommon. This species is 
distributed along the Atlantic coast of Europe and North 
America, and also in the Mediterranean, and is not a rare 
species anywhere in those limits. The cystocarpic fruit, how- 
ever, has been considered extremely rare, the only record of 
its occurrence being at Brest, France, reported by Crouan. 
At Atlantic City, however, the cystocarpic fruit seems to 
occur quite commonly, a considerable proportion of the 
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plants collected by Mr. Morse having it in abundance. 

C. Borreri, Ag. Common. 

C, roseum (Roth.), Harv. Sterile, and therefore doubtful. 

C. byssoideum. Am. Rather common. 

C tenue, Harv. Not uncommon in thoroughfares, etc. Though 
this species has been known for forty years or more, the cys- 
tocarpic fruit has never been found, and by European writers 
it is generally placed in the genus Griffithsia, which it resem- 
bles in habit more than it does Callithamnion. 

Ptilota elegans, Bonnem. Not uncommon, washed ashore. 

Ceramium rubrum, Ag. Common. 

C, strictum (Kiitz.), Harv. Common, varying from the type 
to a robust, widely branching form, which is very near, 
if not actually, C, diaphanum. Roth. 

C fastigiatum, Harv. Not uncommon. 

C tenuissimum (Lyngb.), Ag. Not uncommon. 

C, tenuissimum^ \ds, patentissimnm^ Harv. With the type. 
Spyridia filamentosa, Harv. Not uncommon. 
Phyllophora Brodicei, Ag. 

P, membranifolia, Ag. Both from deep water ; not very com- 
mon nor very large plants. 

Cystoclonium purpurascens, Kiitz. Not uncommon. 

Chondrus crispus (L.), Stack. Common. 

Rhodymenia palmata (L.), Grev. Not uncommon. 

Lomentaria uncinata, Mcnegh. Common ; often luxuriant and 
very handsome ; sometimes appearing to be var. robusta, I larv. 

Z. uncinata^ v^x, filiformis, Harv. With the type, less common. 

Champia parvula (Ag.), Harv. Common. 

Gelidium crinale, Ag. Probably not uncommon, but inconspic- 
uous and easily overlooked. 

Rhabdonia tenera, Ag. Common. 

Grinnellia Americana^ Harv. Abundant and luxuriant 

Delesseria sinuosa, I^mour. From deep water; not uncommon. 

D. Lepri€urii, Mont. Abundant at low water mark on the \)\\f^ 
of railroad bridges, etc., with Hostrychia rivularii. 

Gracilaria multipartita ^ {K^\. 

G. multipartita, var. anguifiisima, Harv, Both typr and vari'^y 
common. 
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Chondriopsis tenuissitna, Ag. 

C tenuissinta, var. Baileyana^ Farl. Both common. 

Polysiphonia urceolata (Dillw.), Grev. Not very common. 

P. Harveyi, Bail. Common. 

P, variegata, Ag. Common. 

P. atrorubescenSy Grev. Not very common. 

Polysiphonia nigrescens, Grev. Common and variable ; includ- 
ing many forms between the two extremes, var. fucoides, Ag., 
var. affinis, Ag. 

Bostrychia rivularis^ Harv. Common on bridges, etc. 

Dasya elegans, Ag. Common. 

Melobesia farinosa, Lamour. On Phyllophora ; rare. 

Frank S. Collins. 
Notes on the Development of Corynites Curtissii, B. 

Plate LXXXVL 

In July, 1887, while studying at Cambridge, I was fortunate 
enough to find in a small patch of woods a number of specimens 
of undeveloped Phalli, Watching them with interest for a week 
or ten days, a fully developed specimen was found which proved 
to be Corynites Curtissii. The development of these specimens 
was so interesting that it is here put upon record, together with 
some of the figures drawn at the time. 

Arranged in the apparent order of their development they 
are numbered one to ten on the plate. The first figure shows 
the outer wall surrounding a mass of grayish, glairy matter, in 
the centre of which is a white column, surmounted by a two- 
lobed mass of dark brown or blackish matter. Figure 2 shows 
the beginning, in the centre of the column, of what is eventually 
to be the stipe, the dark mass still present at the top. In figure 
3 the dark mass is larger. Figure 4 shows a marked change. 
The stipe begins to be plainly manifest. The little pits represent 
what develop finally into openings ; the second layer represents 
the inner wall of the peridium, while the dark mass of matter at 
the top, gradually diminishing in size, is what probably eventually 
forms the gleba and contains the spores. Figure 5 does not 
show the stipe, a fact which may be due to a defect in section- 
ing, but the gleba (?) has diminished in size and is partly torn away 
from the central column. Figure 6 is a much more advanced 
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near trc cdtrc :f ±.e stic^ TVi-S ^ sh.^ .ri bv thi ixrv s^ji.^ *c 
and the matured sac is cznsfiere-i bv r-i?arv i> cjie to tbc ^Jt-ct 
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pidity cf gro-sth is due ccrely tc the stri ,;h:ir r^ o..: c^f t'^e 
wrinkles, as it were, in the f-Ilv termed st:r< A> th^ *^:tcr 
elongates, the peri d: urn 5hnn'<3 d::AT:wari and so boc.'-n^;:^ ^TVJtt v 
diminished in sLze. 

The odsr cf the fullv* develroed sc^eciniens :s extr^rnrti-'v fcvM 
and disa^eeable, equalled only by F':^,\'us, As the s-^xv-n^er^ 
get older the gleba disappears, the co:*r is dissipated anvi t>e 
whole assumes a bright pink co'?r la one exan^.r'e the blAOv^vh 
slime was found near the base, just ab*. ve the rupturxx: sac. the 
apex being bright pink. That the stipe e'.^n^atcs rarivi'.y \\as 
shown in one specimen collected. Tnis was not fully maturr^ 
but it lengthened half an inch or more in the course of an hv^ur 
while IWng on the table. 

JosMH F- Jamkn M. Sv\ 

AflKlcrLTrBAL CoLIXnL M ARYLAXD. 
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On the Bract in Tilia.* 

The small leaf adherent for some half its length to the com- 
mon peduncle in the Linden tree, is known as a wing-bract. I 
do not know that any purpose has been suggested for this bract, 
except for aiding in the distribution of the seeds. In the Hun- 
garian Silver Linden, Tilia petiolaris (not probably distinct from 
T. argented) which I have had the opportunity to examine closely 
this season, they evidently possess a lifting power which must 
have had some office of usefulness connected with it. The com- 
mon peduncle itself is comparatively weak, and only for the 
attachment to the leaflet would hang loosely from the axis. 
But the leaflet being greenish, and with the usual power of 
a green leaf, turns up toward the light, and draws up with it the 
common peduncle, so far as the attachment thereto. From that 
point the peduncle curves downward. In this way the cymes 
are kept much wider apart than they would be if each dropped 
loosely from the axil, where they would be in each other's way. 

The leaves of Lindens are arranged in horizontal lines on each 
side of the branch. This does not seem to be advantageous if 
the purpose of the various methods in phyllotaxy be to secure to 
the leaves the most light. In this species of Linden the leaves 
are comparatively large, and the nodes comparatively close, so 
that a large portion of one leaf is overlapped by another, as in 
shingles or thatch on a roof. In rainy weather they act as shelter 
tents to the flowers beneath. The cyme is lifted up right under 
the leaf by the upwardly curving power already noted. During 
an incessant rain storm of two days' duration, I found the flowers 
securely protected from the rain by this arrangement. 

For the whole of this time the honey-bees in great numbers 
from hives some i,ooo feet away, were incessantly at work. I 
do not remember observing bees at work in rainy weather as 
these were working here. If the Lindens had been purposely 
adapted to find a wet-day job for the bees, the arrangement 
could not have been any more perfect. It is difficult to un- 
derstand how such adaptation could have been evolved from 
the standpoint of any especial use to the plant itself. Nor is it 

*Read before the meeting of the Botanical Club of the A. A. A. S., at Cleve- 
land, Aug, 2olh, 1888. 
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clear that the immense amount of sweet secretion, or the honeyed 
fragrance, can serve any such purpose. The enormous number 
of flowers produced keep the bees busily engaged on one tree ; 
and, as the use of pollen by flowers of one tree of pollen from 
the flowers of the same tree is not cross- fertilization, no benefit 
from that score is derived from insect visitors. 

The use of the dried bract as a wing to aid in the distribution of 
the seed, can scarcely be the sole purpose. Most of the seeds, 
though many of the early ones are light, separate and fall to the 
ground before the common peduncle is detached. In many cases 
when detached it flies away with no seed. When it has one or 
more seeds developed, it does not go far, very little farther than 
the seed can be carried in a high wind without it. 

But the lifting power of the growing bract is apparent, and 
though it is difficult to understand under modern views of evolu- 
tion how the adaptations are of much use to the plant, it will, 
perhaps, be more difficult to believe that the adaptations have 
been made solely in the interest of the insect world, though, so 
far, the facts barely admit of any other interpretation. 

My view is that nature has not made variety in structure and 
character solely for the peculiar advantage of the plant itself, but 
that a variety of purposes are involved. It would be absurd to 
say the various forms of plants have not, in general, a relation 
to individual good. Often they have none whatever; but 
they have a relation, at times wholly, to the general good 
in which the plant is then a mere incident in the purpose 
and at times they have but to create a variety for variety sake, 
which is a necessary element in the order of things. 

Thos. Meehan. 
The '' Bulblets " of Lycopodium lucidulum, Michx. 

The description of L. lucidulum in Gray's Manual (ed. 1867, 
p. 673) closes with the statement, " Little bulblets form in the 
axils of the leaves of young shoots {A us/in, Rothrock).'' The 
citation of authorities evidently implies that Gray had not seen 
these •* bulblets " himself, and as I have failed to discover any 
mention of them elsewhere, even in the writinj^s of Baker, Under- 
wood and others who have niddc a special study of ptcridophyta, 
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it seems fair to suppose that they are quite commonly wanting. 
I was, therefore, somewhat surprised to find them well developed 
in nearly every one of some twenty specimens which I collected 
on the 24th of last September in Western New York (Chautau- 
qua County), a mile or so from the Pennsylvania line. And I was 
still more surprised to find, not only that Gray's statement regard- 
ing their "axillary" position is incorrect, but also that their 
structure is much more intricate and methodical than the term 
"bulblet" would suggest. 

In each fully developed specimen the year's growth of stem — 
an inch or more in length — presented, below, the usual cluster of 
yellowish axillary sporangia, and, a little distance above, from 
one to four (more commonly two) six-bracted stipes, each ter- 
minated by a single "bulblet." These stipes are short, thickish 
subterete ascending branches, not axillary in any sense but 
occupying, side by side, the exact position of leaves.* Each 
bears, close to the summit, two lateral pairs and one antero-pos- 
terior pair of bracts. The former (exterior and interior) are 
small, slender, pointed, triangular-lanceolate and curved-diver- 
gent like the open mandibles of an ant The other (middle) pair 
is much larger and presents a bilabiate aspect, the upper bract 
being broad, flat, oblong and obtuse, the lower one channeled 
and curved (sigmoid-sulcate) and about twice the length of the 
upper. The four smaller bracts, though laterally inserted, are 
somewhat elevated, and the entire structure, upon casual observa- 
tian, singularly resembles a short, stout peduncle, surmounted by 
a horizontal calyx with a five-toothed upper lip, the middle tooth 
broadest, and a much longer and narrower entire lower lip. 

The *' bulblet," which is borne upon this like the ovary of an 
apetalous pistillate flower, looks oddly like a small plump dust- 
pan ! The body of the '* pan," which is horizontal inclining to 
cernuous in position, is formed of two broad oblong scales, sub- 
concave at base and placed closely side by side. A third scale, 

* It is perfectly clear, from their form and function^ that these stipes arc 
caulomes. It is e({ually evident, from their position, that they are metamorphosed 
leaves. The necessary inference appears to be that the so-called ** leave*" of 
Lyiof^Oii'uim are really cauline and not foliar, — branchlels and not leaves at all — a 
curious evidence (if any were needed) that the pteridophytic frond is altogether 
stem notwithstanding its foliaccous appearance. 
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oblong in shape, narrower, and with remarkably straight parallel 
edges, is fitted over the line between these, just as one roof- 
shingle covers the crack between the two below it The acute 
tip of this is hooked downward and fits accurately into a notch 
between the two broader scales beneath. A short, slender, tri- 
angular-lanceolate scale covers the line between the two halves 
of the "pan** on the under side, and a corresponding but seem- 
ingly superfluous one above partly covers the base of the hook- 
tipped upper scale. Finally, the germ, for which all this complex 
arrangement of bracts and scales exists, is concealed within the 
base of the "pan," and consists of a minute axial protuberance, 
bearing four rudimentary lanceolate leaves, extremely small and 
yet visible to the naked eye upon careful dissection. 

As to size, the stipe, the large anterior bract, aud the bulblet 
itself are subequal in length, a scant quarter of an inch or somewhat 
less. The structure is entirely glabrous and of a uniform green 
color, not unlike that of the ordinary foliage of the plant. 

Here, then, we have a stipe, six bracts, five scales and a germ 
— in all thirteen separate elements, completely differentiated, 
regularly combined and adapted to each other in the most sys- 
tematic fashion. Six of these elements are in consimilar pairs; 
the other seven are unique, thus making ten distinct individual 
forms, or eleven if the stem and leaf components of the germ are 
reckoned as separate. The vocabulary of botany affords, appar- 
ently, no better name than " bulblet '* for this complicated struc- 
ture, but a brief consideration of it must enlarge materially our 
notion of what this modest term may signify. Perhaps no more 
curious mimicry of a flower has ever been recorded among the 
heterophyta. 

When mature these curious " pans " separate readily from the 
stipe, and in the specimens collected a majority of them had 
already fallen. The stipes persist, however, with all their bracts, 
and those of previous years were readily detected down the stem, 
regularly accompanied by the equally persistent empty sporangia 
of the corresponding season. Unfortunately the bulblets were 
not noticed in the field, and I missed thereby the chance of de- 
tecting new plants springing from those that had fallen. Whether 
they take root at once or lie dormant till spring is still a matter 
of conjecture. E. E. Sterns. 
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Reviews of Foreign Literature. 

A Flora of the Northeast of Ireland. By S. A. Stewart and T. 
H. Corry. 8vo, p. 331. Published by the Belfast Natural- 
ists Field Club, 1 888. 

Local floras are always of interest, and when done with the 
thoroughness of the one here noticed, are of much value and im- 
portance. The present one follows the usual custom of giving 
full and accurate stations for all plants of uncommon occurrence, 
in the counties of Down, Antrim and Derry, including the Bryo- 
phytes. It demands more than casual attention from the fact 
that the authors have adopted a rational system of nomenclature, 
not carried out with the thoroughness that we could wish, but 
still a great improvement on most works of the kind. We can 
not do better than cite a few sentences from their preface : "As 
to nomenclature, the rule of priority has been observed, and 
wherever it required the substitution of a less known name, this 
has been done. ♦ ♦ ♦ Further, there has been an attempt made 
here to retain in all cases as authority for the species, the name 
of its earliest describer.** After the general run of local floras it 
is really quite refreshing to read Habenaria viridis (L.), Brown, 
Rhynchospora alba (L.), Vahl, and the like. The most numerous 
changes of name are made in the Bryophytes, many of them ap- 
plying to species of American distribution, such as Hepatica 
conica (L.), Lindb. for Fegatella conica, Micheli's genus Hepatica 
having priority both of Fegatella and of the anthophyte genus 
of the same orthography, now sunk in Anemone, where we hof>e 
it will be allowed to remain. N. L. B. 

The Origin of Floral Structures, By the Rev. George Hen- 
slow. Pp. xix, 349. Eighty-eight illustrations. 
The acute Professor of Botany at Queen's College has given 
us, in this latest volume of the International Scientific Series, a 
forcible presentation of the theory that plants altogether tend to 
repeat their parents and vary, as a rule, only in response to ex- 
ternal stimuli. In Darwin's view the two innate principles of 
heredity and variation are constantly at war : spontaneous and 
apparently purposeless changes continually tend to occur: the 
new forms survive or perish, by ** natural selection," according 
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as they are or are not in sympathy with the environment. In 
ProC Henslow's view heredity entirely prevails, and it is the 
"environment " that directly inspires whatever variations may 
occur. In a general way this is obviously true. The *' environ- 
ment '* that gardeners supply has wrought a multitude of varia- 
tions in cultivated plants, while in nature, under extreme condi- 
tions of heat and cold, dryness and moisture, fertility and sterility, 
the offspring of a single plant may easily, in one generation, vary 
almost beyond recognition. For a single instance, how often 
have merely " depauperate " forms been reckoned as distinct 
varieties, or even species! But is the "environment" potent 
enough to have evolved the existing multitude of floral forms, 
ranging from the simple flowers of Ranunculus to the highly 
complicated ones of Orchis and Asclepias? Prof Henslow 
answers with a bold aflSrmative. While conceding that ** to some 
extent the attempt must be regarded as speculative," he aims 
*• to refer every part of the structure of flowers to some one or 
more definite causes arising from the environment taken in its 
widest sense " (p. xi.). No originality is claimed for this view. 
The author's avowed object is to go back to 1795 and revive 
Geoffroy St Hilaire's ** conditions of life " (mo7ide ambiani) as the 
"primal cause of change." 

Of all the factors concerned in floral development Prof. Hen- 
slow reckons insects as by far the most active and influential. 
Protoplasm promptly responds to the stimulus of mechanical 
irritation, especially in such sensitive tissues as those of flowers. 
The punctures and pressures and thrusts and tensions of insects, 
repeated and continued through succeeding generations, are held 
to have developed nectaries, produced hairs, enlarged petals, 
lengthened stamens, and otherwise modified floral organs in an 
endless variety of ways. In " galls " and similar morbid plant- 
growths we have constant evidence of the effect of insect irritation 
in stimulating and diverting the action of protoplasm. The 
fasciated leaves common in Solidago furnish another striking 
example. Still more notable are the " leaf-cones " of some 
species of Salix, ** probably occasioned by the puncture of 
insects" (Gray, Manual, p. 462.) The present writer has repeat- 
edly opened these cones without being able to find any larva or 
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other indication of insect agency. It is possible that we have 
here a result of insect action becoming hereditary. If so, these 
cones would furnish an additional and excellent proof of the 
principle which Prof. Henslow supports by an abundance of 
ingenious argument and illustration. 

A specially interesting part of the book is the author's sum- 
mary of his reasons for rejecting the famous Darwinian theory 
embodied in the aphorism, "Nature abhors close fertilization." 
He concludes that the benefits of cross-fertilization are compara- 
tively transient, and that naturally self-fertilized plants are, upon 
the whole, moce successful in the struggle for life than those with 
ingenious appliances for heterogamy. Not a little force is added to 
Prof Henslow's controversion of some of Darwin's most imports 
ant doctrines by his quotations from the great naturalist's later 
writings, showing that the trend of the latter's views, near the 
close of his life, was directly towards the conclusions here 
reached. E. E. S. 

Index to Recent American Botanical Literature. 

Arctic Plants growing in New Brunswick, with notes on their 
Distribution, James Fowler. (Trans. Roy. Soc. Canada, 
v., (1887), 189-205.) 

Prof. Fowler demonstrates the remarkable fact, that of 257 
native arctic plants in New Brunswick, 241 are natives of Arctic 
Europe, and in particular of Scandinavia and Lapland, while but 
167 are indigenous to Arctic East America. He accounts for 
this distribution by climatal and regional similarities. The old 
theory is maintained that a homogeneous arctic flora covered the 
polar regions before the Glacial Epoch, and on the advent of the 
cold and ice was driven southward on both continents ; that on 
the recession of the glaciers this flora, decimated and considerably 
modified, crept back until it reached its present condition, local 
differences being due mainly to climatal causes. It is a very 
pretty theory and one could desire no better explanation of the 
present state of arctic vegetation, if we only knew that its 
premises were correct. Unfortunately we do not know this, but 
instead, the researches of Heer have shown that in late Tertiary 
time the arctic flora was almost tropical in character, and no in- 
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dication of the present boreal vegetation has been had prior to 
Glacial time. While this fact remains it appears that we cannot 
regard the prevalent theory as wholly acceptable. Mr. Fowler's 
tabulations of the Flora are of g^eat interest and a valuable con- 
tribution to geographical botany. N. L. B. 
AscUpias tnberosa, var. /Uxuosa^ n. var, Joseph F. James. (Bot 

Gazette, xiii., 271.) This novelty is native in the Cumberland 

Mts., Tennessee. 
Botanical Nomenclature in North America. Edward L. Greene. 

(Joum. Bot, xxvL, 326-328.) 

This forms another chapter in a discussion now in progress, and 
we commend its perusal to those botanists who are still anxious to 
use binomials as against specific names of greater antiquity, while 
the many who hold to the other view will find in it facts and 
arguments which cannot fail to strengthen them in the better 
• practice. 
California Woods in Autumn, Edward L. Greene. (Garden 

and Forest, i., 422-423.) 
Carex Notes frotn the British Museum, L. H. Bailey. (Journ. 

Bot, xxvi., 321-323.) 

Professor Bailey is doing Cyperology valuable service 
in examining old types in the g^eat Herbaria of the Old World. 
If we mistake not, he will be able to show that such comparisons 
were much needed. In the present paper he gives us a few of 
the results reached at South Kensington, including descriptions 
of Carex nova — surely a fitting name for a new species — the C, 
atrata, var. nigra of various American botanists, a native of the 
Rocky Mountain region. 
Concerning the Citation of Authors, Edward L. Greene. (Pit- 

tonia, i., 231-237.) 

Prof Greene here gives especial attention to the faulty prac- 
tice adopted by some writers of citing Bentham and Hooker as 
authors of binomials which they never created. His arguments 
are, we judge, conclusive on this point. He also consistently 
maintains the position that accepted and familiar binomials, if 
pre-Linnsean, should be cited as of pre-Linnaean authors, and 
gives us examples of cases where this has been done by botanists 
of as good repute as Dr. Gray and Baron von Mueller. The 
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reasons assigned are certainly weighty, and must command our 
most serious attention. The writer, in common with many 
others, has thought that the science of nomenclature would be 
best served by stopping at some especial date, and thus obtaining 
a fixed point from which to proceed. Linnaeu's Species Plan- 
tarum of 1753 has been quite generally adopted as this point of 
departure by botanists; ornithologists go back a few years 
farther. No particular reason may perhaps be assigned for 1753 
as over the date of Rivinus, which Prof. Greene alludes to, other 
than one of convenience as a problem widely considered as set- 
tled. But a thorough discussion of the principles involved can 
only be productive of good. N. L. B. 

Destnids of Maine. Wm. West. (Journ. Bot, xxvi., 339-340.) 

An enumeration of species found in a collection made by 
Prof. Aubert at Orono, being 73 species additional to Prof. 
Harvey's published list* 
Ephedra, — The Stem of. — Walter H. Evans. (Bot. Gazette, xiii., 

265-269; one plate and cuts in the text.) 
Figuring Against Weeds. Byron D. Halsted. (Amer. Nat, 

xxii., 774-779). Statistics of Iowa weeds, which are divided 

into 84 Annuals, 27 Biennials and 186 Perennials. As to 

origin 87 are exotics and 210 American. 
Flora of the Santa Barbara Islands. T. S. Brandegee. (Proc. 

Cal. Acad. Sci., 2nd Series, i., 201-226.) 

This includes (i) additions to the Flora of Santa Cruz Islands, 
including about 80 species not recorded in Prof. Greene's Cata- 
logue; (2) Flora of Santa Rosa Island, this making up the 
greater part of the paper. No new species are described, but no 
less than 21 of those characterized by Prof. Greene from this 
archipelago are stated to be forms of or identical with old ones. 
This sweeping reduction must command our wonder, and we can 
but admire the intrepidity with which it is done. But we may 
naturally inquire, will these species stay reduced ? 

Mr. Brandegee visited these islands to obtain wood specimens 
of the curious trees which grow thereon, for the Jesup wood col- 
lection at the American Museum of Natural History, brought 
together by Prof. Sargent. Dr. Watson is recorded as assisting 

* BiTLi.EiiN. this volume, pp. 1 55-161. 



325 

in determining several species, while all the grasses collected 
were submitted to Dr. Vasey. N. L. B. 

Florida, — A Floral Almanac of, — Dr. A. Schaffranek. (4to, 

pamphlet, pp. 37, Palatka, 1888.) 

A list of plants arranged in order of flowering, from January 
to December, 1,700 species in all, the first being Ulmus alata and 
the last Borrichia arborescens. 

Fungi Fuegiani, (Bull. Acad. Sci. de Cordoba, xi., 176. 1887.) 
Fungi Patagonici, (Bull. Acad. Sci. de Cordoba, xi., 61. 1887.) 
Ginsengwurzel (Aralia quinqutfolid). Fr. Hoffman. (Pharm, 

Rundschau, vi., 258-259, one figure.) 
Hibiscus lasiocarpus. Sereno Watson. (Garden and Forest, i., 

425.426; fig. 68.) 
History of Garden Ycgctables. E. Lewis Sturtevant (Amer. 

Nat, xxii., 802-808 ; continued.) 

Ice Plant, {yfesembryanthemum crystallinuni) ; Italian com 
salad, ( VaUrianella eriscarpa) ; Jerusalem Artichoke, {Hclian- 
thus titberosns) ; and Kale in its many modifications, (Brassica 
oleracea acephala) are here discussed. 
Lichenes Montcvidenses^ quos legit et communicant Prof. Are^ 

chavaeUta. Dcterminavit Dr. J. Mueller. (Revue My- 

cologique, x., 1-5.) 
Lichenes Paragucnsen a CI. Balansa lecti. Dr. J. Mueller. 

Revue Mycologique, x., 53-68.) 
List of the Writings of Dr. Asa Gray^ chronologically arranged. 

Sereno Watson and Geo. L. Goodale. (Amer. Journ. ScL, 

xxxvi. Appendix, pp. ()%; reprinted.) 

This list is divided into: i\) Scientific Works and Articles, 
comprisinj:^ 359 separate items; (2) Botanical Notices and Book 
Reviews, among which we find mention of almost ever\' l>3tanical 
work of importance which has appeared in fifty years ; and (3) 
Biographical Sketches, Obituaries, &c., mainly from the pages of 
the American Journal of Science, of which Dr. Gray was botani- 
cal editor for nearly the same period. The pamphlet is carefully 
indexed, which adds very greatly to its value. Prof. GooJale 
requests that any corrections or onussions noted be promptly 
forwarded to him. 
Morels and Puff 'balls of Madison, Wis. Wm. Treleasc. (Tran^. 



326 

Wisconsin Acad. Sci., Arts and Letters, vii., 105-120; three 

plates. Reprinted.) 

A list of species of Morchella, Lycoperdon^ Secotium and 
Scleroderma with complete descriptions and critical notes and 
abundant references to authorities and illustrations. 
Mycologic Flora of the Miami Valley ^ Ohio. A. P. Morgan. 

(Journ. Cincin. Soc. Nat Hist, xi., 86-95 \ continued.) This 

part completes the enumeration of the Hymenomycetes. 
Nutzpflanzen Brasiliens. Theodor Peckelt (Pharm. Rund- 
schau, vi., continued through several numbers.) 

Dr. Peckolt, an apothecary at Rio Janeiro, is contributing a 
series of valuable notes on the economic plants of Brazil. 
Phlox nana, Sereno Watson. (Garden and Forest, i., 413, fig. 66). 

Dr. Watson notes that this species shares with P, Drum- 
mondi the unusual character of producing in the wild state flowers 
of several different colors. 
Pollination of Phlomis tuberosa, and the Perforation of Flowers, 

L. H. Pammel. (Trans. St. Louis Acad. Sci., v., 241-277; 

two plates ; reprinted as Contributions from the Shaw School 

of Botany, No. I.) 

The elastic-hinged upper lip of the corolla in the Jerusalem 
Sage is pushed back by visiting insects, whose backs are dusted 
with pollen from the anther cells lying within this arched upper 
lip. The process is described in detail. The seeond part of Mr. 
Pammel's interesting paper is a valuable review of the whole sub- 
ject of flower perforation, accompanied by a lengthy and doubt- 
less very complete bibliography. 
Rosa Niitkana. Sereno Watson. (Garden and Forest, i., 449 ; 

fig. 70.) 
Stuartia pentagyna and Aralia spinosa, C. S. Sargent (Garden 

and Forest, i., 415.) 

Both recorded as very abundant: and in their greattet per- 
fection on the western slopes of the Big Smoky Mts. of Tennessee. 
Susserwasser und Luftalgen, — Ueber einige in Porto Rico gesam- 

melte, M. Mobius. (Hedwigia, xxii., 221-249; two plates.) 

Dr. Mobius has worked up the fresh water algae collected by 
P. Sintensis in Porto Rico. A form identified as Compsopogon 
chalybeus. Kg., is correlated with one figured in Wolle's Fresh 
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Water Algae, t. 70 from Florida. Phyllactidium tropicum is a 
new genus and species from the leaves of species of Orchidaceae, 
and is thoroughly described and illustrated, its symbiotic nature 
being discussed at length. Microcoleiis thelopkoroides (Mont.), 
Mobius, is a new species in Cyanophyceae. 
Useful plants of Southern California. C. R. Orcutt. (Garden 

and Forest, i., 414-415.) Notes on Romneya Coulteri^ Sim- 

mondsia Californica and Prunus ilicifolia. 

Proceedings of the Club. 

The regular meeting was held at Columbia College, Novem- 
ber 1 2th, the Vice-President in the chair and 39 persons present. 

Mrs. Sarah D. Robinson and Miss Sarah J. Agard were 
elected active members. 

Dr. A. Rimondi, of Lima, Peru, Don Jose Arechavaleta, of 
Montevideo, and Prof W. D. Alexander, of Honolulu, were elected 
corresponding members. 

Mr. E. P. Bicknell read a series of notes on the flora of the 
Palisades of the Hudson and the opposite New York shore. 

Mr. Hollick read a paper on a recent discovery of hybrid oaks 
on Staten Island, illustrated by drawings and specimens of Quer- 
cus Phellos, Q. heterophylla and Q. rubra. 

Professor Schrenk read a paper on the inflorescence of Calli- 
triche^ illustrated by microscopical preparations, specimens and 
drawings. He held that the two bracts or sepals at the base of 
the flower are in reality floats, as he had found them in C. hetero- 
phylla to be hollow and filled with air. 



At the adjourned meeting held November 28th, the Vice- 
President was in the chair and 23 persons present. 

Mr. Justus F. Poggenburg, Chairman of the Field Committee, 
submitted a report on the excursions held during the past season, 
from wKich the following is. extracted : In all, 28 excursions were 
arranged, the Committee endeavoring to select localities not 
before visited by the Club, or such from which no reports were a- 
vailable. All plants seen were carefully noted at the several lo- 
calities, and specimens of the rarer or more interesting species 
preserved. The lists thus obtained will be available for the use 
of the Flora Committee. No plants new to the icx> mile circle 
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were observed, but much information has been obtained regard- 
ing the geographical distribution of many rarer species. Dirca 
palustris diViA Tephrosia Fi>y/«?^z«a were found at Lake Mahopac. 
Mr. Poggenburg detected the rare Sagittaria subulata at High- 
land Falls. 

Miss Steele read a paper " On the July Flora of the Southern 
Catskills," illustrated with specimens. 

Miss Rich read a paper " On the Summer Flora of the Cen- 
tral Catskills." 

Dr. Britton remarked on the similarity of the floras described to 
that of the Pocono plateau in Pennsylvania, which is geographic- 
ally and geologically the southwestern continuation of the Cats- 
kill mountain system. 

Mr. Bicknell and Miss Steele remarked on the character of a 
Rhododendron which grows at high altitudes in the Catskills, it 
having pubescent leaves, distinctive odor and other peculiarities. 

Mr. VanBrunt reported Polemonium coeruleuvi growing in 
abundance at Balsam Lake, Catskill Mountains, being another 
station for a plant extremely rare east of the Alleghanies. 

Mr. Sterns remarked at considerable length on the residuary 
native flora of Manhattan Island. 

Mr. Hollick called attention to the recent articles published in 
the New York Herald, urging the establishment of a great botan- 
ical garden in one of the new parks. The subject was discussed 
by several members, the great desirability of such an establish- 
ment being generally conceded, and a resolution approving the 
movement was adopted. 

Dr. Britton stated that Dr. Thos. Morong had arrived safely 
at Buenos Ayres, Argentine Republic, and had commenced his 
work of studying and collecting the plants of that country. He 
read extracts from a letter received from Dr. Morong dated Oc- 
tober lOth. Dr. Britton also exhibited specimens of Artemisia 
Stelleriana, Besser, from several points along the coast within the 
radius of the lOO mile circle. It has very generally been mis- 
taken for the *' Dusty Miller," Senecio Cineraria, and indeed its 
leaf-form is very similar. Recent flowering specimens collected 
by Mr. Rudkin at Long Beach leave no question as to the plant's 
identity. In the Synoptical Flora it is attributed only to Nahant 
Beach, Mass. 
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